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Foreword . 

With the publication of this volume, the International Reading 
Association welcomes to ,its; list of service publications the first full ' 
treatment of computers in reading. Some might argue that this'work^s - 
long, overdue. After all, computers have been used in instructional 
((experiments for over twenty years and in reading research for even 
longer. On the other hand, one could just as convincingly contend that 
this work is premature. The recently arrived minicomputer, just now 
fii>di|ig comfortable lodging in the schoolhousd, is threatened with <. * 
obsolescence by the microcomputer and the hand-held calculator, 
which how talk, give spelling quizzes, translate foreign language 
ypcabularies, and even burp up melodies for ear training. The rate of 
change in bbth HaTrdware and courseware is so rapid that before the 
evaluation data for any one instructional experiment are digested, a 
totariynew system ,js ready for tryout^Such, unfortunately, is already 
the fate- of the massive NSF-sponsbred (valuations of the ticcit and 
PLATO systems, evaluations begun in 1972 but not yet fully reported. 

1^ Meanwhile, the computer systems which wefe involved have changed so 
dramatically that the hardware and courseware findings of these studids 
will have little more'thait'historic interest. 

Nevertheless, the evidence from these studies- and from others 
now available (pasticularly from Canadian experiments) shows that the 
potential for efficient and cost-effective utilization of computers in 
readmg instruction merits the same~ seriousness and precision of 
assessment tliat is applied to the evaluation of other instructional ^. 
innovations. This is not claim that computers are a proven classroom 

.resource's a universal fix for reading ailmentk, they rank no higher 

^ than jumping jacks, eye-movement pacers, and frontal lobotomies. But 
computers have risen above the level of technological curiosities. From 
the development projects and school ixnpleriientations reported here, 
one can rapidly establislf that the ^tilization-of computers in reading 
y y instruction is qo longer foolishly aimed toward the replacement of the 
teacher but, instead, toward the addition of rapid-response, high- 
volume data processing capabilities to the arsenal of resources from 
which educators can draw. . 

The question is no longer "Can computers'teach?^ Instead, it is 
''Under what circumstances can computers be incorporated into the 
instructional' procciss?** For many circumstances, the answer , is still 
probably ''flone.'* But the tjsability bf computers is rapidly improving, 

• especially with the fteep decline in hardware prices and the steady 
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movement toward true uscr-orientcd software, And,as more and more 
school systems experiment with computer aided and computer 
managed instruction, our understanding of the true capabilities and' 
limitations of computers increases, The n>ajor contribution of this 
volume is to focus on those developments and impleme ntations from 
which we can gain valuable assessment data, In a rapidly changinsr 
^ world; the current status of a technology may be far less important than 
the application of that technolo^ in a manner that produces usable 
data for its improvement. , ' w( 
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Chapter 1 
INTRObuGTION ' 

Jhe Develqpment of Digital Computers , 
Large Central Processors 

The first completely electronic computer, eniac, was developed at the 
University of Pennsylvania in 1945. It had 18,000 vacuum tujbes. The 
: heat ^nerated by the tubes and the constant need for replacing worn out 
tiibes made this and other early computers of little value to education or 
industry. However, the invention of the transistor in 1947 enabled 
con\put^ engineers to reduce heat problems and to nearly eliminate 
tubeSreplacement problems. Successes led to commercial production 
and sale of a variety of computers which have c6nstantly increased in the 
complexity of function they perform. 

Thi^computers which have come to be used in educatidn are digital 
compute^, llieir transistoxs are operated as switches ,|hat ^^ener^lly 
have only\tWo states: on or off (conducting or nonconducting). The 
signals switched on or off are only two: high or low voltage. Since all 
the states in a digital circuit arc one o^the other these dual values, 
1, the logic or arithmetic of a digital computer operates , with a binary ^ 
^ (base 2) nunfUi^r"^sys<pm. Ii> a binary system, digits represent (from 
'right to left) oiics, tw^s^ four^, and eights instead of ones, tens, hun- 
dreds» and thousands (i.e. tb a computer 001 = 1» 0J0= 2, 01 1^3, lOO"" 4^ 
and 1011 = 8 + 0'+ 2 +1=11). The binary system can be used'not only . 
for adding^ subtracting, multiplying, and dividing Htit als^for evalua- 
ting logic statements^ The binary values of on/dff, high/low voltage 
or 1/0 can be made (o stand for true/false or yes/no. This systeni is 
iVhat gives the computer its tremendous potential. 

Even with this great potential, the transistorized digital computer 
did not come into wide use until the development of the integrate^ ^ 
circuit at Fairchild Semicoi\ductor Mn 1949. (Integrated circuits are 
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1 ^«b^hJPbnto very tmall disks or squares of sillda. Already, 
printed ^ilttch Jjnw -oiaced mcchjtnftal clcmcnts-orthccalcillator 

and the watch.) As ^ reiuii oi w^ v ■ became common m 

^^^^^^^^^'^^^^^^ 

Electric) and the Spedtra 70 (from rca). 

Tltc Development pf Data Processing l^guages 

tionsjo) program construction. .„„-,u._20 languages. Those , 
• TTie first of theSe categories includes more than 2"'?"8uag 

'""Tthe second groop art languages which have the characteristics 

^ The third group includes cato. xxx, ticot, anu ^-^V v 
• 'authrian^agf). In the languages of this group, a system of pro- 
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training prooedurei it required, The uier hat no choice but ((follow 
them' These language! kre generally uied for comptuter managed 
instruction, , In thi^ gcoup are im\ (Inrormation and Management 
'System) or the Southwest Regional Education Laboratory and Systen^s 
(Pipvelopmem Corporation; plan (Program for Learning in Accordance 
\n0h Needs) of the American institutes for Reiearch and the, Wetting- 
house Learning Corporation; and wi^i/him (Wisconsin System for ^ 
Information Management) of the University of >^isconsm*s (Sbnter for 
Educational Research and Development hj\<H the National Computer 

♦ systems Company. * i ' 

In "the fourth group of author languages aire thoiic which specify^ 
the condjtk)ns or limits for progran^ construction. Most of these were 
not intended. to be used in instruction, but severaf were imipediately . 
so used (for teaching and learning). Of those intended to be usod for 
instruction,Ahe best known are logo and ba^c. Both are very easy x6\ 
*use«nd may be applied even by elementary scnool pupils, who can use • ^ 
them to program the computer to solve a verltty of problems, basic; 
(Beginner's All-purpose Symbolic Instruction Code), the first inter- 
active language created for instructional ])urposes, was developed in 
1966 at Dartmouth College. 

As more and more computer centers, were created in universities 

, and other large organizations, a few of these became very popular and . 
others disappeared. By 1973 the most popular languages were ct)URSE-» , " 
WRITER II, APL (A Programing Language—the tsM calcuiatirtg lan^ ^. 

. guage)« and basic> Very popular, but less frequently used, were tutor 
and FORTRAN. By 1978 basic had come to be the major author language. 

. Newer Developnnients in Computers ^ind Computer Use • 
\ . Whc^n coiiniputers were first being used for instruction, each.could^ 
operate only one terminal at a time. Project plato, at the V/nivcrsity pf 
Illinois; started in 1960 with an^llliac I which served only one terminal, 
and the pop- I with whicl\the';!5tanford proj eel started in 1963 served , 
only six-stations, none of which was more than 100 feet away. However, i 
it was eventually coonected to 600 teletype teryninals in Mississippi, 
^SOO in Kentucky.^and 90Q ia California. By 1968, 6,000 New York City; / 
pupi|s were r^ceiviog' computer assisted instruction processed by one ' j 
aCA Spectra 70/45 located at 42 Street and Second Avenue. The sharing 4 

• of one computer by a number of terminals was a very importaht dcvel- , 
/opment. The devices Avhich, allow sticfi sharing of on-line time i^mong 



■ computer aserslre called interfaces. With interfaces^the tDc''640O at ' 
Illinois is one day expected to be'hble to hradle 4,096 termjnals on a time- 

sbafing basis: - - . - • ' / 

' Another important devel^ment was the forn<§*R9n of uiiergroups. 
Some user groups such ^rtiE^a group/f Minnesota High^Gbo^ls), 
the Montreal Catholic School ConamiSsion,^ the Northe^Ohio 
Cbrtiputer Network actually; share one coip{Tuter,.Othersr suqK as 
EDUCOM.'ARPA.-coNDiii;r, and CAN'^NET<Canadiar»), aresgroups of cplleges 
"\wfcich share computet based courses and other software. Furthermore,, 
^rnost computer-manufacturers sponSorj^ user's group, which they have 
•organi^d to fadlitate sharing of computer courses, progj^s, and _^ 
./inhovativflk uses by owners^^ pf the hardware r(computing equipment) 

manirfactured by tfi^^ - ®^ - , .' ' • 

. > Even, at '&lse groups were jJging Tormed', hoNMCver. computer 
t8chnbtogy%1g' taking another leap-fdrward with the development df , 
miliiwmpiUers :($JO.0&O-$3O,W^^ Th?se are flexible and programable -> 
',i(bu,tf^t-1^brtabl,e) with djrect access memory channels for storii^in- 
rfort&tion fed in by the user; ThAse most often usedi^n teaching ^it rhz 
GE 255-23i^'he IBM 1130 and the hp 2000 (of Hewlett Packard^, and 
- the -PDP-r (of Digital Equipment Cofporation). With these smaller 
computers, many high, schools and vocational technical schools began 
lo^teach computer programing as an optional course in their mathe- 
inatics sequence and to make available to their students both programs 
and courses developed in school, as well as predeveloped programs 
purchased from a cohimercial- company or borrowed from another 
member of their user's group, . , - _ 

.Schools and colleges operating the smaller computers frequently 
arrange intereonneejtbflSi with operators of large computers. The 
Georgia State Board oTRegents Network* an example of such a net- 
work of computers. Tliis network allows the smaller local computers to 
become terminals for the largest in jhe system-when its capabihties are 

. desired. ^ ^ ., 

The capabilities of the smaller computers were not vastly different 
, than those of the older large copiputers. In fact, many of tlje newer 
~ minicomputers have more power than the larger machines which were 
theii^predecessors. (The powerof these computers is basecj on the num- 
ber of bits [or digits] that it can process, with one circuit required for 
each bit. the number of bits also determines how many memory circuits 
can be accessed [i.e. a, four-bit processor can access 15 locations, since 
there are only 15 binary numbers of four bits or less, while a 16-bit 
•processor can access 65,536 memory bits].. The size of a computer 
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memory is usuaUy descri|>cd in^l^ tl}biisandiA)f bits, A i>3^^igh^ 

or nine bits). , - ' ' . . . ' " 

Even aSvJndividual sflibols began ^rehasing- minicomputersj 

i the four-bit mi^roprdcessor (mpu) was invented by persoonel of the Inte 
Corpofatioivft 1971. The microprocessor contain? the m<?« important 
circuits of a coix^iiter arid is the size of a postage stamp?By 1973, more 
thatf 10,000 transistors could be integrated on a single silicon chip 

>Suer than a postage stamp. I" 197A>n;8-bit micromoce^or 

■ Yabncated-on a -single chip which contained more thai^ 20,000 tran- 
sistors;Aff a result, rnicroprpcessor n^fcory size is now specified in 
thousands (Ks) of bytes or characters rather than in bits. ^ ^ ' 
, 'nie adVent of micfoprocessbrs has been followed by the'creation 

; /of d flood of very smaUVprtable computers,WtabIe not only Cor ?cho 

- usfc but-aiso tor home use. -^qst 6f these contain some rawtom access 

• -^morx (*AM) cinJuib fSr%olraniing by the user^-whrie nearly all 
have read-^|p memory (rqRi) ciiswits preprogramec}.toiipId the basic 
language aSTsome^ computer games and /or mathematics dnil and 

• nr^ctice^rograms. To date, non< have been preprogramed with stored 
reading irlstruction. HowSveV, they are bound to have an impact and 
; what fhat impact may be will be discussed in the finaf chapter of this 

The second chapter describes the colleges where reading programs 
were created-initially or^the large expensive computers, later with 
interfaces and networks and. most re|rntly, with minicomputers. The 
third chapter describes public scho^use of computers for reading 
instruction. The fourth details computerized readability assessment 
efforts, the fifth-reports computer services in reading thatare available 
to schools. The sixth annotates reports of research on teaching and 
' learning reading with the aid of the computer. The .seventh relates 
-suggested uses of the computer in rekding instruction, and the eighth ^ 
predicts the future for computer based reaJing instruction. 

V Includes practice exercises to do at the terminal. . 

2 Northwest Regional Education Lalioratory.- react Belevani educa- 

• ^.SmlSplicaiions of computer technology. San Carlos. California: Tech- 

radministratoni a survey of the development of cO'^P^'^rs. kmds of 
computers, man-machine languages, author languages, instrprt.ons 
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fop using teletype terminals and two types of cojnputers^ and the usp 
^ of computere for direct' instruction and computefmanaged instruction. 

Course 11 for teachers consists of six worktexts in which ai^ listeid ' 
and described Ihe react programs developed at thfe Northwest Re- ' 
* gional Education Laboratory. Included are pro||rams in business 
, education, English (poetry oi)fy), mathem£tfics, science, and social 
studies. iTourse II for principals consists of eight booklets describing 
^ uses of the computer in record ke/eping and school manageixierit. 

3. Noyce, R.N. V^icrbelectronics. Scientific American, 1^77, 237 (3), 
' 63:69. . , • ' , 

• Discusses the^evalu?itiori* of microelectronic devices since the devel-^ 
0- . opment yof the transistor^ pointing out that a $300 minicomputer 
of today h^s more calculating power than eniac, the first electronic 
computer. • " 

4. planit: a corhputer assisted instruction language system. Portland: 
Northwest llegidnal EHucational Laboratory, n.d. (mimeo)? 

Gives history of involvement oT Michigan State University, System's 
* Development Corporation, and nwrel in developing planit, which is' 
*' briefly explained. Reference'is made to a PLi^Nrfuserls. group.' 

5. Zinn,^ '^•^V, Computers in the instructional^j^<}fefs: Report Sf an 
international school. Anft^rboi^. Center for Reseai^ on, Learning and 
Teaching, University of Mi^chigan, 1974.. ^' . , 

. I>^scribes and classifies a. large number of author languages, relating 
their general utility, <y* > 
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The Pr>Qgrams Developed v 

As computer technology developed more copiplicated, faster/ 
and yet cheaper equipment, programs for using computers for educ^ 
^ional purposes w^re also being deveiopecT. The principal uses wert 
cotaputer assisted instn^on (cAi) and computer managed instruction 

' Computei; assisted instruction is a term used to describe any 
mstructiorfin whicfi the material to be learned is presented b^ equip- 
ment under jiigital cotiiputer control/ftnd. in which the students' re- 
spon^essare relayed to the computer for processing. The processing 
of resj^nses gei^erally Includes storage of the responses in the-conl^ 
puter's memory system, ^decision making ayo reinfiB^rcement, and , 
decision making as to the appropriate next pfesentation, • . 

Typically, the presentation is a display on a cathode ray (tel^ision 
picture) tube or a plasma panel. S>fch, displays can be printed 1»xt, 
graphed or charted material, and photographs^ or drawin^n color or 
black and white. Less frequently the presentation is auditory, since 
groupings of recorded speech sounds are unlikely to produce words pro- 
nounced appropriately for the context of meaning intended. 

The responses elicited are most frequent!^ to be made witha keyset . 
resembling a typewriter. Tlie students type in the letters A, B, C, D, or E 
to indicate their choices for multiple-choice questions or they^type in 
Yes, No, True, FklSe, or missing terms in incomplete statements. For 
young children only a few of the keys may be employed or a special key ^ 
set using smiUng faces or geometric designs may be used. As an alterija- 
tive for young children, a light-^ensitive cathode ray tube can be em- 
ployed. Students using it point a light penciVat targets presented op the 
screen to indicate their responses. Even younger children can respond 
-to the touch-sensitive, paqel which niay be attached to Plato terminals. 
Plasma panels permit simultaneous display of machine controlled 
graphics and rear screen projected random access sUdes from microfiche. 

Computer assisted instruction is generally programed instruction: 
Students are presented stimuli ta which they respond at their own rate: 
Responses can be immediately confirmed by computer presented words 
or symbols,.although in some cases a number of responses are expected 
before computer acknowledgenfent, , : 

The programs of instruction available are of three types differing 
. in complexity and in the amount of student-system interaction: /ziror/a/ 
programs whidh are self-contained courses of instruction with machine 
decisions and^ branching; simple linear drill and practice programs 
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which'ar|^^^i)pi<Kl.io^^ instnic^oo'imtiated by a teagher; and 

^ ^ dialogue prograiiis .which' enable leanierstoSs^ with theWmputer 
in natural language whe|cein the student controls the infohnation 
sequence. These prog^ms ^re developed by educators or psychologists 
>yho dir^ctf tli^tomputer's activities using an author language. • 
- » Students ^JH<i&n to use^dipmpu^r tenninals with help from the 
teaccher or another student. Usually vil^^ little help is required, feven 
by ercmentaiy'ft^hool children. Two oi^^ree ten-miift^ 'sessions are 
usualW suffici^t, even ;wM^ disks and/or mi^rofiche'must b^^ 

^^^adeq. In^soniVschool systems, such as the Glac^e County, Georgia, 
* ScKocia; childrem]bM$Idngi.ng to the tags (T^lehtS^and Gifted) organiza- 
tion may elect to enroll in Saturday classes at aHearb^^ollege or univer- 
sity^ where %ey learn ^to" solve problems by doing simple programing , 
of /the university c^puter'in the basic language. 
. ; Computsr1£Snaged instruction usually does not require that the 
\ situdeht learn to operate the icomputer tenninal. Instead, teachers give' 
' children criterion referenc;^ tests to which the children respond by 
marking on macl^ne^sl^rable answer sheets.' These are mailed or 
/Shipped to tlfe computer serving the school or college for batch-proc- 
.essing.*Printouts are generated for the child, and class records are macle 
up for .the teacher. . Sonic of these printouts may iifclude individual 
prescriptions complete with materials and recommended pages for 
' practice. " ; x , 

Progress in the development of both cai and cmi programs is de- 
scribed in the annotated references in the fmal section of this cHapter. 
^Several additional references are listediAt the end for reading'specialists 
' who desire to add depth to their knowledge in this area, i 



Annotated References t 

13. Aasociation for Development of Computer Instructional S^^stem^ ( adcis ). 
Minutes and proceedings of the semiannual meeting. Ann Arbor, Mich- 
igan: August 1973. ' , , ) 

Abstracts are included of 25 reports given at the conference. Many 
deal with computer basefd instruction projects, including some in 
reading. . . 

14. Baker, F.B. Computer based instructional management systems: A first 
look, J^view of Educational Research, 191 V, 41 0)^ 41-70. 

Describes computer based instructional nianagement systems existing 
\ in 1971. It is a complete review of early cmi programs and some cai 
' *l^rograms are mentioned. The author hypothesizes that computer 
based instructional management has greater possibilities than com- 
puter assisted instruction because of costs. 
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15; Baker, J.C^^^^;^^^^^^^i7^ 

■ --^^ ^ the ^ : r - 

giraihs: pi/to; jicOT < 
ri* ' / opmions on present dnd futurc^^ 

16/Barrifcs, D;0. & Schriebcr^ Computer assisted instrjuction: A 

■ rs DX^>Association for Educatkma] , 
- :0)mmunicatibiis and Techno^^^ . " . * 

: most extensive and^cb^Ietc bibliography of jcomputer uses in 

education and instmc^n/ It' contain ^ ^ * 

17. Beard, Mf Compute^MSsisted instruction: The best^^of ERiC,^l$73' 
A/fl^ 7976/PaIoWltOHCalifonu University. 1976 (ed 125 ^8). ' 

\ . An annotated bibliography confining articles about the entire spec-/&, 
trum. of compuwf a^^ and managed instruction. Included ^j^t^^ 
such topic? as /^Lijo,. Ti<*iT, ^search, teacher training, author t;^l^l^^^ 

• • * guages and costg. : - . • •* 
" J8. Bukosld, W.J./ & Korotkin, /raij^' Copiputer activities in sec^dary ^ ^ 

led^H^atiori: Final r^p^^^^^ D.C.: Ahicrican Institute for Re- 

search in the Beht^vioral Scien^T^^^^ t-^ 
• This report is a follow-^ttrtb a 196? project ^e^^ 
> vcyed secondary public schools fo 'dfetfermine computer usagb. The 
current project, sponsored by the National Science Foundation, 
surveyed 5,-580 schools. The Contents describe many new secondary 
computer based programs, with some in reading; . 

19. Bukoski, W.J., & KQrotkfn, A.L.\ Compiitfcr activities in secondary 
t&\xc^X\onyEducationai Technology, \916, 16 {^\), 9-12. 

This report deals with a survey initiated to dietermine the extent of 

# computer ^usage (more than 1 3. per cent) in 'secondary public schools. 
&veral secondary public school reading programs arc reviewed and 
a large amount of information about computer availability in sec- 

» ondary schools is included. . . : , . ■ i ' 

20. Bundy, R. Computer iassistcd instiniction— Where arc* we? /%i 
Kappan, A96^, 49 (9); " 

. This article is an overview of the status of computer atssisted mstruc- 
tion. The author provides^ brief summary of results from research 
and several recomm^ndatidns about areas in Which further research 
' r is needed. He also reviews the research limitations of past projects 
' and comments on the future of comj^uter assisted instruction.^^^^^ 

21. Clark. R:F. . The best o/ EnfO^cent trends in computer assisted Iw^ 
struction, Palo AUo, California: StanhjVd University, 1973. (^*176 025). 

^ This is an annotated bibliography which covers glanViing and utiliza- 

; tion bf cAi. Also included Are reviews of computer assisted instruction 

* programs at the elementary, secondary ,Junior college, community 
college, and university level. / . ' ' * 

22. Chevalier, G. Classification of the uses of computers in education: 
^Service de T Informatique . Ministere 4^, Eduqation, Lfboratoire de 

^Pedagogie Informatique. Province de ^wbei. J Canada, 1972. 
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The author reviews the computer in four roles:.as a lal?oratory tool 
) 1 a teaching support system, tejiching system/|eammg system. and as an 

ISDick'w'SrTlSvetL. -^^ 

SStedinSifn': S.r,oVr»/;5m;,no/ogV970v^« ^ '^'^'h 
tSe authorl surveyed piiBlic schopls. unVrs.t.eir. and 
development centers in 1969 to determmf the extent of computer 
SSTn^Juction. Several^arch and dlvdopm^^^^^ 
proghims arc xi^tionecf afwell asCotjiputerassisted readmginstruc- 
/ ' . tion in Dublic scnools and universities. , , * 

24 Dirr P J Computers inieducation: /T bibliography for 'he 'nufuc. 

■ U^'al technology co^^^^^ 

fiffffleceat Buffalo, 1974. (ED 105 677) • . ' <■ 

V "^'Sbliography lists 78 references from 1968 to 1974 o„ the use.of 
computers in educatipn. Man/ articfes mentioned deal with reading 
"25iLD6ubUer, R.M. Interactiye relationship with computers.m rMc/iing 
^' S,>.g Paper presented it the aniiual conference of the International 
Reading Association, New Orleans, May 1974. , ' • . ■ . - 
• ^ nie paper reviews current man/machine communications and dis- 
' • cussts a computer assisted reading educational system (CApES). The 
Sor aUo proposes cares as a model for a reading laboratory. 
26.Teldhusen, J.F.r&Szabo-,M. /A'review of developmeots m^^^^ 
assisted instruction. Educational Technology, 1970, 10 (3).- 9^9X 

The authors alert the reader to potential sources of information 
« •■ available about coipputer assisted instruction _^ 

27 Fletcher J D Computer applications in educdtton and 'raining , 
^mSandnends. San Diego,-(^lifornia: Navy Personnel Research and . 
Development Center, 1975. ^ED 108 681). ' 

AVhile this review concerns itself with computer b^^ed ?pphcaUons 
• io training, some reading programs mentioned are: PLATO ly, Chica^^ 
Public Sch90ls. T.CCT, Stanford Vniversity^^orida State Um^^^^^^ . 
. - " sity. Pennsylvania State University, and the UniveKity of pal|f^ 

28 FrV E Programed»nstruction and automation m.beginning reading. 
Sier i,respnted at the ^nnual conference of the International Reading 

instruction in reading.' Included in one aspect of proferarned inst^b- 
tion is computer assisted instru*on in reading. . ,= J , 

29 Grayson L P . & Robbins, J.B.^ Wp s mce of Education supM of 

■ ^mPract}lL: J965.^^^^^^^ (R^ort N^. de 12044-71). Washington, 
DC U.S. Government .Printing Office, 1972» ■ ^ ■ 

« • This report discusses 500 projects including readmg^^^^^^ 

$161 million spent on C9mputer activities m education betweea 1965- 
1971 Unfortunately, follow up documents have never been produced 
V T?.e rJport is summarized in the November 197 1 issue of fi/«vcm«ow/ 

TO riaUe?''F"s '"^^'Compurer applicatf^i^'int^hing and /^a"""^- ^tock- 
port!NewYork:State University ofNewYork^grockport^^ 1973. 
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Gives examplci' ofvrcbini^ uses in teaching and learning with par- 
ticular eniphasis oil tejtii^..; ^ V. • . , 
31. Hickey. A.E. (E^.) -^jniputer assisted imtruction: A survey of Ahe^ 
/iVeWure O^oL 3). Ncwbifi^ entelek, J968. |^ 
The survey contains iin.ovcryieW of .computer assisted instrH^tjon 
from 1967-1968. Al%o incW^ are programs in selected curricula 
(reading) and a listing of public and private computer assisted instruc 
tion programs as well- as pertinent information about conjputer 
assisted jnst^<3Uon theory. An carUer second edition is also available 
- covering 1966-1967. ' ' ^ ^ • , / . 
32 Hickey. A.E. Research guidelines for eomputer assisted mstrucuon. 
Newburyport, Massachusetts: A JE. Hidctfy Asso^^^^ ( 
This i$ a survey prepared forlhe Defense Advanced Research Project^ 
Agency. It contains 59 recommendatiojis for research and flevclopr 
/ ment' in support of i?omputer assisted instruction. Also covcred-are 



learning aftd instructional variables^^eleyaiit to cAi aij^ readm^^ 

33. Hicks, B.L., & HunHa; S. V The tialcker andthe cQrnput0f. V)x^^ 

W.B. Saunders. i97Z - \ ^^ " ^ A 

. Rieviews the;, essential elements of tomputcf^^ .Jbased^M 
V assisted instruction programs. The.aijthoirs alsp discuss, in depth, 
basic assumption? about CAi in the^clas^room. » 

34. Ko(*. W. J: ^u\e qf computer imtructidindn secondary i;chools, \ 
WasfeingtQDTSj^ Association of Secondary SchoorPrincipals. 
1972. (Reprinted in £i/MCfl/io» J?igtfs/, 1973. i5;.28-31.) . ^ . 

Tlic booklet contains information about the following areas of com- 
/ puter assisted instruction: 1) haxdwarc\and .software avail^^bility, - ^ 
" • 2) personnel needed. 3) reviews ^^f .ongd\ng cAi/CM 

M) a glossary of terms. \ ?\ v ^ 'V V : 

,35 Majer.; k. \ Computer assisted instnifetion and rcadmg. J^evvpoi^/s. 
. 1972,^5 (5), 77-97. . , . 'X ^. v : 

A comprehensive review^of the development Qf.cAi4j|w^^ ' 
author discusses the following questions: Caft cAr be 1^ effectively. 
> for reading How do children respond to reading programs usmgi^i? ^ . 
What theoretical positions have.' been utilized with readmg pro- 
grams? What are tji^advantagcs of cai programs? What are thc.new , 
roles for teachers anS^ihe JmpUcations tor teacher trammg^with cai? 
What abouCcost? What :a>put the. future of CAI in readmg? A hst of 
references is included.* X' „ • l V 

36. I^jer. IC Computer stssisted. instruction and readmg: How. what.- 
when, and where? Educationai technology, 1973. J3 (9). 23-2^v|j^ . 
This article discusses where computer assisted instructionW^bcing 
used, the advantages of computer assisted reading projgrams oyer 
/ bther programs, student responses to computer assisted instruction, 
and the fyture of computisr assisted insthictibn. ; ^ ' 

37 Miteei; HM (Ed.) An examination of the short, range potential p/^r^ 

computer managed instruction. Prcicccdings of a Conference Sjionsored 
H by'the Nktional Institute of Education. Washington. D.Cl (Chicago. 
November 1974.) . \- ' ^ . i ^ 



' These proceedings arc of particular interest^ those educatc^yton- 
cemcd with computer man^U instruction in reading. The abstracts 
include summaries of 27 dPfational computerftianagediiistruction 
systems. A f^,are: Ipuvp^sV (I*istructionaI ^ Systen[j)rCiss 
(Computerized Instructional ^Support System), and cam (Compre- 
hensive Achiefvement Monitoring). Bibliographies included withmqst 
abstracts provide access to additional information. ^ 

38. Vinsonhaler, J.F.i & Bas|| R.K% , A summary oT ten major studies on 
CAI drill an^ praciiSKEdOcational Technology, 1972, 12 (7), 29-32. 

- . The authors/sumniarize#ie results of ten computer assisted programs 
. of mstnjction. Reading related programs reviewed are: 1) Stanford- 
East Palo Alto, California; ^) indicom— Pontiac, MtcFugan; and 
3) Harcourt Brace Jpvanovich— New York City. 

39. Report' on the instructional use of the computer (3 vols.)' Service de 
Informatique.. Ministere^de r Education, Labora to ire de Pedagogie 

,.„Jtique, PrdVince de Quebec, Canada,*'l9*y. 
This report contains thi<^ volumes. The first, by Guy Chevalier and 
Bernard Gateau, is entitled "Types of Uses." It classifies and describes 
the' types of instnictionai uses of the computer including publiclrid 
private cai/cmi progbms. The second, by Francois Labrousse, - 
discusses the costs of cai/cmi progr^ams. The third, by Lucien Dubc, 
describes the extent to' which computers were/are* being used in 
educatipn. 

'Wang, A.C. (Ed.). Index to computer based (yarning (1976 edition). 
Milwaukee: University of Wiscoimn, Instructional Media Laboratory, 
1976. 

A complete guide to computer applications in edjucation, especially 
, CAI, it contains 1,837 separate entries. ;]nhe index details volyntarily 
/ reported information, a^out as. many computer based projects as 
" .possible. * : 1 ■ ^ . 

41. Yonder, W. W. Computer literature bibliography: 1946 to 1963, Wash- 
^ ington, D.C.: National^ Bureau orSjtandards, Department of Commerce, 

Institute for Applied Technolojjy, 1965. . 

' Contains 6,100 refcrences^li computer literature from 1946 to 1963. 

42, Yonder, W.W. Computer literature bibliography: Volume 2, J 964-^ 
7957. 'Washington, D.C.: Nalionar Bureau of Standards, Department 

* of Commerce, Institute for Apwie^ Technology, 1968. 
Contains 5,200 references fVm 1964-19^. 
• ' ''. 

. Additional References . . u j 

43w Dick, W. The development and Arrent status of computer based 
instruction. American Education Reseqri;ft Association, 1965, 2(l),41-54. 

44. Edwards, X', et al. . How effective , is cai? A review of the research. 
Bibliography. £i/MCfl/ionfl/ Leadership, 1974, 33 (2), 147-153. 

45. Iverson, W, The ag^ of the computer and reading. Papier presented 
«t the Claremont College Reading Conference, Claremont, California, 

■ February; 1967. , i \i 

Swanson, A.K. The computer as a tool of instruction. An anijdtated 
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bibUd^pbyoif Selected 1^-1971 books and reports, abd^ Journal, 1974, 

: 7(1), 92^9d.^ > . * • , * , \ 

47. Smith, N.E. . ^fl^/i^/or the seyenties: An international challenge. 
« Paper presented afthelntcrn^iional Reading Association World Congress 

on Reading, Sydncji^ Australia, August 193^. / • ^ . ' 

48. ffltin, K., & McClintlodt A guide \o the literau^ on miergcuve 
use (Computers for instruction, Stanfordy eric Clearinghouse pn Educa- 

: . tional' Medi^^d Technology, Stanford UmvOT^^ 
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, . ' wChapter 2 

, » . • ■ . ■» 

COLLEGE CENTERS DEVELOPING 
COMPUTER BASED READING PROGRAMS 

f^lf ^The vast majority of the programs for computer assisted instruction 
and many of the programs for computer managed instruction were 
developed on the campuses of colleges and universities with the aid pf 
funding from the federal government and from private foundations. 
Many of the development projects were partnership arrangements in. 
which computer manufacturers \lrorked with the college and university 
personnel. In such partnerships, instructional program needs led ^o 
changes in computer construction and new developmeiffts in computer 
technology led to changes in educational programing. 

lliesc projects developed programs, many of which were field 
t^te3[ in public and private elementary and secondary schools. Such 
programs were modified to meet the deman<;is of in-s6hool operation 
and to continue operation with the minimal financing available for 
large scale, in-school, computer based education. Consequently, al- 
though the names of colleges and universities are used to organize the 
developmental efforts described in this chapter, the wotk was actually 
" carried on by educators and programers from many backgrounds and 

^ fields of employment. . 

Stanford's Imtituie foi Mathematical Studies 
in Social Sciences ' 

The reading program at Stanford was developed by Atkinson and 
others over a period of years starting with a ysoFgrant awarded in 1964. 
The original program was intended to be a total curriqulum which was 
independent of human teachers. 

There J were two major problems. No programedfPrriculum in 
reading was available for computerized delivery, and no integrated 
CM system had been developed and marketed by any one manufacturer. 
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^ 1964-and 1967 both problems were solved in a parallel effort 
iford and ibm.- 

\e resulting system, the ibm 1800/4500, consbted of a central 
tcr with disk storage, two proctor stations, and an interphase to 
linals. Tenninal ec^pment consisted of a high speed rearview 
p,« typewriter keyboard, and an audiotape system delivering 
ll earphones message varying in length from a few seconds to 
minutes. • , , * 

ling tjns system, Atkinson and his associates created a beginning 
5 program ("ttltorial beginning reading program") in which 
is responded to video, audio,' and rear screen projected displays 
iting^he light pencil^t^the-sc^J»n. The response-was evaluated 
;onll>uter decision determihe'd the next material to be presented. 
:erphase allowed the computer, with its ultrafast response capa- 
, to serve 16 students in serial ordtfr so rapidly that it seemed to 
lat all were bejlig individually served. (This is now standard 
e in coipputer terminal allocation and* is called time-shairing.) 
ic student terminalsand the tutorial reading program were tried 
rst graders from November 1966 to June 1967. During October 
met the adults who >yere to help them learn to use the terminals, 
t week in October and the first two weeks in November were used 
ll pHgils to use the terminals. An adult pi*octor sat by them during 
rst five on-line sessions. At first students were allowed only a 
nutes' work at the 16 termii|[als supervised by two student prqc- 
id one machine proctor but, after six weeks, the time was in- 
l to twenty minutes daily and by the end of the school year they 
llowed half an hour daily. Evening hours were used for curric- 
irogram debugging and early morning hours were for audio and 
assembly work. . , ' 

lof .to starting cai instruction the children had been taught to 
d to the written words yes and no and to written forms of their 
ames. With this background they were able to walk into ^he 
al room, find the cathode ray tube showing their own namei, 
their earphones, and start the program by touching^the light pen 
display. Children soon learned to jcad "You have signed off," 
was presented at the end of each day*s^sson. 
le curriculum presented six kinds of reading tasks to the students: 
iiscrimihation and ic{|Flitification, initial vWabulary, >yord de- 
, syntactic and intonation practice, syntactic and semantic 
e, and informational processing tasks. 
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^ 1964-and 1967 both problems vyere solved iii a parallel effort 
iford and ibm.- 

\e resulting system, the ibm 1800/4500, consisted of a central 
tcr with disk storage, two proctor stations, and an interphase to 
linals. Teminal e(^pment consisted of a high speed rearview 
p,« typewriter keyboard, and ah audiotape system delivenng 
h earphones message varying in length from a few seconds to 
minutes. * . ' 

;ing Oiis system, Atkinson and his associates created a beginning 
5 program ("ttitorial beginning reading program") in which 
is responded to video, audio* and rear screen projected displays 
iting^he light pencil^t'^the-scrjMO. The response-was evaluated 
;onl{>uter decision determiiie'd the next material to be presented. 
;erphase allowed the computer, with its ultrafast response capa- 
, to serve 16 students in serial ord^r so rapidly that it seemed to 
lat all were bc}hg individually served. (This is now standard 
e in coipputer terminal allocation and is caUed time-sharing.) 
le student terminals and the tutorial reading program were tried 
rst graders from November 1966 to June 1967. During October 
met the adults who \yere to help them learn to use the terminals, 
t week in October and the first two weeks in November were used 
h pi^ils to use the terminals. An adult proctor sat by them during 
rst five on-line sessions. At first students were allowed only a 
nutes' work at the 16 termiitals supervised by two student prqc- 
id one machine proctor but, after six weeks, the time was in- 
l to twenty minutes daily and by the end of the school year they 
llowed half an hour daily. Evening hours were used for curric- , 
irogram debugging and early morning' hours were for audio and 
assembly work. ^ . ' 

lor .to starting cai instruction the children had been taught to 
^Q^^- d to the written words yes and no and to written forms of their 

!riS!.^ With this background they were able to walk into t,he 

al room, find the cathode ray tube showing their own namei. 



the student was working on in*each of the strands, and;his error rates. 
llie'iMnie infonnation was available fot the c&3s as a whole ahd for" 
"class averages, * \, 

experimental comparison of the reading scores of students 
whose instruction was supplemented with twelve minutes per" day x)f 
computerized reading iristrurtion fo^nd the experimental studeiUs J^. 
have reading norm scores 1.2 years-greater than those of their controls. 
.The cost of this diK^ence was cstim^cd to bie 40 cents per day or $70 
per year. Even thobg)t> the research on cai in elementary reading ha& 
now bceii terminated, and rftitaren in schoofe around Stanford no 
lohger sit at computer terminals, much of the knowledge gained has 
been of usc'in ingoing programs, sueh Ss those used at sch6ols for the 
deaf and those marketed cbmmercialiy. - . 

Annotated kcfcrences » *n , 

49. Atkinson, R.C., & Hansen, D. Computer assisted instruction in initial 
reading: The Stanford Project. Reading Research Quarterly, \966, 2 5-25. 

A description of the purposes of the cai Reading Project, its organi- 
zation, i^ potcntiab for research, the equipment to be used, and what 
commands were necessary to create one complete lesson. Also c;t- 
plained is the six strand reading curriculum. 

50. Rodgers, T.S. Linguistic Considerations in the design of the Stanford 
computer based curriculum in initial reading. SUnford, California: Insti- 
tute for_Mathemadcal Studies in the Social Sciences, 1967. 

Seven tenets of psycholinguists form the base for the curriculum in 
initial reading: I) spelling and reading were to be uught indepen- 
dently; 2) reading -was to be begun with decoding; 3) sight and sound 
weieto beassociatedwithlettcrpattems;4)vociliccentergroupswere 
to be scaled in difficulty for presentation; 5) graphic patterns were to 
be presented as members of a rhyme and alliterative set in matrix 
format; 6) word items were to be presented in various contexts em- 
phasizing morphological synuctic^and semantic functions; and 7) 
words were to be presented in contexts in which punctuation, gram- 
mar, and meaning conveyed the wHter's intent. 
5 L Atkinson, R.C. instruction in initial reading under computer control, 
SUnford, California: Institute for N^jthematical Studies in the So^al 
Studies, 1967. ' . " 

Explains the presentation of reading instruction to beginners Dy 
computer. Sixteen children coufd be taught at one time. Extensive 
-debugging*' of the program was one of the first requirements in 
ImplerMnting the computer controlled tape-filmstriiJ instructional 

' program. ...... 

52. Wilson, H. A., & Atkinson, R,C. Computer based instruction m initial 
reading: A progress report on the Stanford Project, Sunford, California: 
Institute for Mathematical- Studies in* the Social Sciences, 1967. 

Describes development and initial field testing of -the first grade 
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tiitoriiU^program-in-rcading^StudciitS-tcsfiQndc d to computer pre- 

scntcd auditory and visual stimuli with light pens. Points out the 
^ tremendous number of course writer commands necessary to execute 
a typical 30-minutc student lesson. ...... 

53 Spache, CD. A reaction to computer assisted instruction m mitial 
reading: The Stanford Project. Reading Research Quarterly, 1967, J (1), 

J01-llO.\ . . . . ,^ u 

Arivcvaluation of reference 49 Hstmg six, misconceptions tald by- 
SpdcJtje to be held by Atkirison and Hansen and pointing out that they, 
ignored learner variablcTs and employed questionable outputvariables' 
u in their research. ^ * 

54. Atkinsiin, R.G.. & Suppes. P. . Projech/or an automated primary grade 
. reading and arithmetic curriculum 'for culturally deprived children: 

Progress Report Number 5. Stanford, California: Institute for Mathe- 
matical Studies in the Social Sciences, 1967. 

Describes how students began to **spread out" through the various - 
levels of the program's reading exercises and problems. 

55. Atkinson, R.C. Computerized instruction and the learning processt 
Technical Report Number 122. Stanford, Califoi'nia: Institute for Mathe- 
matical Studies in the Social Sciences, 1967. 

Explains the use of the cathode ray tube and light pencil as well as 
^ relating problems-in implementing the curriculum. 

56. Scar, P.S., & Feldman, D.N. Changes in young children's classroom 
' behavior after a year of computer assisted irjstructign: An exploratory 

study. Stanford, Ca.lifornia: Institute for Mathematical Research in the 

Social Sciences, 1968. ^ ' 

Observations resulted in comparison of behavior ratings on cai- 
taught and non-CAi-taught first graders. Social^bchavior scores of 
cAi group decreased, while those of the nonrdXi group increased. It 
was posited (hat CAI may reduce the expected positive relations among 

academic behavior, 'IQ, and achievement. 
51. Jerman, M. Promising developments in.computer assisted instruction. 
' Educational Technologyr\969, 9 (S\ \0-\S.' c ^ 

Explains how audio messages were digitized and stored for computer 

retrieval and use in the initial reading program. 
58 Suppes P. Computer assisted instruction at Stanford. Proceedings 
of an I^temationai Conference of Man and Computer, Bordeaux, 1970. 

A history of the Stanford cai project which provides an. excellent^ 

description of the equipment used by the project and a year-by-year 

accounting of the schools involvetf with the project's various curricula. 

Finally, the author makes four kinds of projections about the future of 

CAI (see Chapter 5). ' 

59. Suppes, P.; Jamison, D.; & Butler, C. dEstimated costs of computer 
assisted instruction for compensatdry education in urban areas. Educa- 
tional Technology. 1970, 10 (4), 49-57. \i , 

Costs estimated as of 1970 (bears no relationship to today s rapidly 
shrinking costs). ' ■ ' ^ - ' i 

60. Atkinson, R.C. Ingredients for a theory of instruction. Technical 
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: , 1^ for deriving optimal 

V strategies of teaching reading; These are 1) a model of the learning 
' process,; 2) specincation o^ admissible instructional objeciives, and 
• V 3) specificaiion of instructional objectives, and 4) a measurement 
\v scale perniitting cost assessment and reinforcements for the achieve- 
. ment,of ihstructionalgoals. 

61. Fletcher, J.D., & Suppes, P. Computer assisted instruction in reading: 
vGradcs A't Educational Technology, 1972 /2 (8), 45-49. / 

i- .Describes implementation of Computer Curriculum Corporation 
> reading curriculum with the Honeywell 1648 Computer and Model 
1 33 teletypewriters with standard ASC 1 1 keyboards. 

62. Atkinson, R.C., & Fletcher, J.D. Teaching children to read with a 
computer. /?ear//«g Teacher, 1972, 25 (4J, 319-327. 

Describes the **strand*' structure of the drill" and practice program- 
designed to supplement reading instruction in grades one to three, 
providing a flow chart for the Word Strand and sample exercises and 
giving cost estimates. 
. 63. Fletcher,. J.C, & Atkinson, R.C. Evaluation of the Stanford cai pro- 
gram in initial reading. Journal of Educational Psychologw 1972, 63; 
. 597-602, . V 

A deta^e*d analysis ofscores of forty*-four matched pairs ofsubjects. 
Results indicated that 1) five-and-one-half months of cai instruction 
' yielded significant gains in reading among first grade students; 2) boys 
were helped more by cai than were girls; and 3) most significant 
results were in sentence and paragraph comprehension,^areas hardly 
' touched by the CAI program. ' ^ 

64. Atkinson, R.C.; Ftetch^, J.D.; Lindsay, E.J.; Campbell, J.D.; & B&rr, A. 
. Computer assisted instruction in initial reading: Individualized instruction 

based on optimizatidn procedures. Educational Technology, 1973, /J (8), 

27-37. ; 

Describes the expanded eight strand drill and practice curriculum 
' and how monitoring student performance leads- the computer to 

prescribe more practice for slower le^rningstudents and to all students 
for learning tasks which Jhe computer "recognizes" as more difficult 
through its constant mcnitoring. Also described is a method for 
computing amount of computer time required for reaching a given 
score on a reading achievement test. 

65. Atkinson, R.C. Teaching children to read with a computer. American 
Psychol6gist,^\91A, 29, Xm-Xn. 

Describes three levels of optimization of instruction: 1) Decision 
making within an instructional strand — which itemsi to present, which 
formats to present them in^ and when to Schedule review; 2) decision 
. making about^llocation of instructional time to the various strands, 
.or'subareas within reading; and 3) decision making about distribution 
of terminal iise time among students. . ' 

66. Campbell, J.O.; Lindsey, J.; & Atkinson, R.C. Predicting reading 
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l^^^chkvemtntJhmLjne iisures avaUdbh during com p uter 

Technical RepoTtNumber 249. Stanford. Cauiornia-. rrisl.tutrtor— 
Mathematical Studies in the SociarSciencea, 1975. ^ . „„ 

XnTorJelations were compiled *«'««\"'« P^'onnuS 
CAi reading instructidn and scores on standardized tests of initial 
reading skill, cai measures were found to be better predictors than 
were reading readiness tests. 

"I^SS^ ^^^^ under computer control. Ame^ 
km School Board Journal, 1967, 155, 16-17. „.,'„,^,inr, ^ 

• 68. Atkinson. R.C. Learning aspects of fomputer ass.st^^^^^^^^^ 

In R. W. Ferard (Ed.). Computers and Education. New York. McOravy 

69 Atkinson!' R.C. The role of the computer in teaching initial riding. 
Childhood Education, \%%, 44, AM^'^nO. . • „,Hino P>-o 

70 Atkinson. R.C. Computer bbsed instruction in initial reading. Pro- 
tSTgs of the 1967 Invitational Conference on Testing Problems. Prince- 
ton New jersey: Educational Testing Servic^, 1968. • ^ 

71 Atkinson. R.C. Uarning to read under computer coigpl. /^ogrW 
ZeawZ !^d Educational Technology: British Journal0he Assoaation 

for Programed Learniri^>i^i, 5, 25-37. ■ . j :„,,„.„,inn ■ 

72/Atkh;soh. R.C.. & Wibin. H.A. Computer^assisted .instruction. 

73 iSS'S. MkYnson. R.C. Computer b<^ed instruction in 
)lSg: Grades K^3. Paper presented at the annual conference of the 

■ , International Reading Association Anaheim. May _ 

74 Atkinson. R.C; Fletcher, J.D.; Cheten. " C.; & Stauffcr CM.^^^^ i^^^ 
struction in initial reading under computer <=<'"'/°'= J.'^'Jtanford 

In Romano an4 S. Rossi (Eds.). Computer in Education. Van. Ltaly. 

1S.'^^l'^<;'^^]-^- , Anapproachtothepsychologyof 
^^'--^y^'^ ^'""'"cZu'er ^^'ed instruction in math- 
: SiS S"matical Studies in the Social sciences. Stanford Um- 

77 r£nl' V G ■ & Atkinson. R.C. Optimal allocation of instructional 
E^otteSefel^d lea;ning strands' Journal of Mathematical Psy- 

78 RetS; 'Jd ''^ai^erfrom alternative presentations ^of spelling 

Somia- Institute for Mathematical Studies in the Slocial Sciences. 1974 

79 aTS!" R C Adaptive instructional systems: SomeJUter^J 'P 
' ooS^he the learning process. Technical Report Numl^er 240. Stanford. 
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Illinois' Computer Based Education Laboratory 

In 1960, n^scarch under the direction of Donald Bitzer, of the 
Coordinated Science Laboratory of theijniversity of Illinois, developed 
a computerized teaching system nimcd Programed Logic for Auto- 
matic Teaching Operation. The aotonym. plato. has survived three 
major revisipns and is (at the time oMhjs writing) known as platoTV. 

The first system wasjmplemented with one high speed digital 
computer arid one'termin^ plato II was used from 1962 to 1974. plato y 
III, making use of time-sharing, reached a peak of 71 terminate witK 
twenty in use at onetime; It was used from 1964to mid- 1973, and durin|( 
its last two years plato IV was being installed, plato IV has remained 
in tise from mid- 1971 until the present. / 

During this time, many different languages have been employed. 
PLATO I made use of an illiac I computer and plato II used the Control 
Data Corporation 1604 computer belonging to the Coordinated 
Science Laboratory. With both of these, machine language was u^ed. 
but when the Computer Based Education Research Laboratory (cerl) 
was formed and p^ato III begun, several different prograihing 
languages were used before tutor III wa^ created, tutor IV | was 
implemented in 1971 and has remained the language of the present 
PLAtq IV program which now, makes use of a Control Data 
Corporation CYBER 73 computer system. ' 

The student using plato IV must learn to use^^ computer terminal 
^ which has three vehicles for presenting information: 1) a plasma panel. 
2) a microfiche slide projector, and 3) a random access disk record 
player. It can accept input frpm a keyset (similar to a typewriter key- 
board) and from touching the screen, which is sensitive to interruption 
of 32 photoelectric circuits just in front of the leading surface of the 
panel. These divide the screen (16 x 16) into 256 half-inch squares. 
Breaking these circuits is a means of responding to the computer. 

The visuid display unit is the plasma panel which presents red 
lines on a screen much like the character and digit lines on a common 
hand or tablctop calculator. The plato IV plasma panel (screen) is 
contrived of two layers of glass, m inches square.'Betwecn these is a 
thin layer of trapped gases (neon and others). Each pane of glass has 5 12 
thin wires ruifeing through it. The two panes are rotated so that their 
wires are perptnilicular. By firing combinations of these 1024 circuits. 
262,144 pdmts can be lighted. Lighting of these points is sufficiently 
. fast to allow the computer to write its maximum of 2,048 characters at 
' the rate of 180 per seqond. Unlike the cathode ray tube, the plasma 
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panel "has a memory." It continues to display indefinitely, or until a 
~changc"is~direcred~by the computer or the-5tuden^using-the-terminal7- 

The panel is also used' as a rear screen for the projection of slides 
printed on microfiche cards. Thistequires the connection of a peripheral 
device (accessory) called the "random access image selector." This 
slide projector can be computer directed to show any of the slides on a 
microfiche ^yhich is four inches by seven inches. Access time is one-fifth 
of a second. Each microfiche has space for 256 images. When both 
rear screen projected images and plasma panel charactiers ftre to be 
shown, the portion of the panel directly behind the lighted plasma 
characters usually will be blacked out. The terminal must have a lsource 
of compressed air in order to use the projection device, since air pressure 
is used to move the microfiche from one display point to another. 

When directions were given to toiich plasma characters, pictures, 
and diagrams, programs were successful. However, the accuracy of 
the screen placement of rear screen projected microfiche was not suf- 
ficiently accurate fpr using the touch panel as a response device. There 
are some problems with the touch response system in other situations, 
since the toucher may break several circuits in carrying out the touching 
of a particular point on the screen, or since the toucher with small 
fingers may not break any- circuit , 

The audio presentations to the terminal uspr are made through 
stenographic headphones. The audio presentations are stored on 
fifteen-inch mylar magnetic disks, each of which contains about 23 
minutes of sound broken up into as m^ny as 4,000 messages. No one 
'message may be less than one-third second or more than 45 seconds 
long. The time required for locating and starting an audio presentation 
is one-half second or less. As of 1977, little use of the audio peripheral 
device, known as the "random access device'Vhad been made by any 
group other thanr personnel developing the reading curriculum, persons 

who would have'been hard put to teach reading withoijit it. (T^ average 
reading lesson is nearly three minutes long. Almost a minute oPkWs time 
is audio presentation— with simultaneous video, of course.) One reason 
is that the device runs on compressed air. 

To be taught by the plato IV system, the student finds an operating 
(on) terminal and presses the next key (one of 63 on the keyset). On the 
plasma screen then appears **Welcome to plato." The student responds 
by typing (in capital letters, since there are no small letters) the ^ame 
by which the computer recognizes him and again presses next. As di- 
rected by the computer display, the student then types the name of his 
course and presses stop while holding down the sjiift key. Then he 
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typos his password'and presses NEXt again. From then 6n, the student 
Intcra cts-wtth-ifae^mputeiMintillfinish ed/ ^ ^ he aftain 

presses the stop key while holding down the shift key. 
; ^^^^^ Was initiScd in 1960, the plato Early Reading 

Curriculum (perc) was n|l begun until funded by nsf contract C-723 

' in June 1971. The aims foRnulated at that time were 1) to Create a com- 
plete IC-6 coipputer based curriculum in reading; 2) to build in the pos- 
si6ie use of a Variety of instructional modes, thus permitting teachers 
to maintain their own styles of teaching ridding; 3) to take full advan- 
tage of the advanced devices available to^he user of a plato IV ter-^ 
minal; and 4) to demonstrate the^feasibility of the resulting curriculum 
iji a variety of school settings. 

The first lessons wer^csted in 1972, even before the^random 
access audio device was aVKlable. During a six week sumnier pilot 
session it was found that young disadvantaged children not only could 
pay attention throughout their ten- to twenty-minute sessions, but also 
could (and did) ask for repeats at the end of their sessions. (It was alsd 
found that poorly constructed lessons bored children when presented 
by computer, just as they do when presented by human teachers.) 

Iii 1972, the perc group, led by Priscilla Obcrtino, Materials Co- , 
ordinator, and Robert F. Yeager, senior author arid programer, found 
that children related to the terminal in four ways: 1) active aggression, 
exploring how the machine will respond to hitting, shaking, and prob- 
ing; 2) conventional (expected) responding; 3) passive, responding only 
when told to do so by the terminal or by a human teacher; and 4) in- 
active, exploring the terminal not at all. Observing student behavior 
•Was the m^jo.r means of evaluating early lessons and improving re- 
sponses from all four types of students. 

The»carly lessons were designed to teach students to use the touch 
panel, to type stories with the keyset, to remember items presented and 
then removed from the screen, to match letters, to match words, to 
choose objects with names which are spelled with a T, to choose letters 
representine the certain speech sounds, to match words with pictures, 
to type wortis pictured, and fo touch direction words such as up and 
DOWN. In addition, a number of well known children's books were 
presented in such a way that touching any word in the sfory caused it 
to be pronounced by the audio device; 

Between 1973 and 1977, the de«lopment of the reading program 

" cohtmued and the number of lessons was increased to 200. These les- 
sons, comprising more than 1,500 exercises, were group<?d into the 

^ following ^tegories to meet approximately 400 objectives. 

. " 32- ' 
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1. Oriemation^Freddy Frog helps students Warn to use the touch 



I DaVe ac/fv///e5— fcarning days of ih^ week, months, and how to 
read a calendar; / . , 
Utter discrimination^ parts pf a^lctter until a match 
can be chosen. ' ; 

4. JFo/rf <fc/a//— matchlng.words which at first arc chosen from 
dissimilar distractors Sli'd later are chosen from similar ap- 
pearing distractors/ • ^ ^ 

5. A/emor>' 5*//&— choosing "new** pictures (not in a previous .^ 
display); or, instead,' the "bid** ones, 

6. tetter nam«— hearing, seeing, and>t;hodsing words beginning 

, ;i with a particular letter » _ >' 

7. >l/pAa6e/— completing aseqiucnce by^choosing letters. 

8 Letter JC?Mnd[y— sorting groups of words by sounds. and re- 
sponding to alliterative stories. 

9. Blending— typing thrcc4etter cvc trigrams starting with the 
, Consonant given. v < / 

10, High /regency sight words— & loolc-and-say presentation in 
isolation luid in context followed by typing the word and 
choosing it from a set of distractprs. 

\\. Enrichment sight words— picturable words taught as high 
frequency words, plus being pictured. 

II Word meanings— ]>y touching apprppriate^rinted words the 
child makes the dis^rlay respond. '~ ^ ^ 

13. Sentence buil^Utg—hy touching words Qn .the^^screcn in order, 
the ktudent creates sentences which, are thch displayed. If^ 
grammatical, the sentence is illustrated b^ the /:omputer. 

14. S/c?n«— picture stories are displayed so that touching a square 
next to a line causes that line to be read aloud by the computer. 

'\5 Timed rearfihg— students are given the time required for 
reading a story and are asked multii5|c-choice questions 
about it, 

16. Stories written by ^/tidenw— students type their own stones 
for storage by the computer anfl reading by ^ther students and 

the teacher. , ^ ' " * ; . . ^ , , 

17. GomeJ— memory, discrimination, and location activities with 
computer reinforcement. ■ . . / 

These activities are prescribed for each student by his own human 
teacher, who spends about an hour each week typing prescriptions for 
the class. Using an index of currently available acti\^ties, the teacher 
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U Orkntation^FredAy Frog helps students Warn to use th 

' 'pyii e i a nd-kcysct^ 

Z Date flc//vft/e5— fcarnihg days of th^ week, months, and 

read a calendar* > 
-3, Utter i»scrlminati^^ parts pf a letter until a 

can be* chosen. ' 

4. Wo/d rfe/fl//-^matchlng.words which at first arc chose 
dissimilar distractors ali'dlater arc chosen from simi 
pearing distractors/ • ^ ^ 

5. Memory choosing "new** pictures (not in a p 
display); or, instead,* the "bid** ones. 

6. te//er namw— hearing, seeing, and^hoosing words be 
with a particular letter. 

7. ;4/pAfl6e/— completing a sequence by^choosing letters. 
%, Letter 50M/idi— sorting groups of words by sounds 

sponding to alliterative stories. 
9. Blending— typing thrcc4ctter cvc trigrams starting v 

Consonant given. v < / 

\0. High /regency sight words^-di look-and-say present! 

isolation and in context followed by typing the wc 

choosing it from a set of distractjprs. 
n. Enrichment sight worcfc— picturiable words taught 

frequency words, plus being pictured. 
11 Word meanings— py touching apprppriate^rinted w< 

child makes the display respond. \ 

13. Sentence buili^ing— by touching words qn thc screen i 
the ktudent crates sentences which, are thefa displi 
grammatical, the sentence is illustrated b^ the compu 

14. S/orte5— picture stories are displayed so that touching 
next to a line causes that line to be read aloud by the co 

'IS Timed rearfihg— students are given the time requ 
reflHinff a storv and are asked multible-chQice q 



the terminal dbptays the «brd and its d«fi#'°'>L . ' V. „ r„,.„u . 

84 pt AT O ^h»»Met)/<ife«n«. lUinoii: Computer Biled Eduction Research 
Laboratory. UiilLeirjly of Illinois, 1974. ~ ] / • . . ^ ^ 

85 Obertino%r^%rCATO reading project: An o,cMcij<iuca,ior,al ^. 

^"'^Ss'?h^•'i^^'o^!.^p-To Eie^^ 

(PERC) group and details their early program tryouts>nd findings * 
about, childrenvfeaction with cpmput«j terminals. I- 

86 Obertino P ,u,to Elementary Reading Curricuhm, 9?¥, Urbana. 
. SS Computer Bued Education Uboratory. University o/ Illinois. 

1974 ^' , 

ConUins the previous article aod 19 pages of program . 

87. Mfcller. D.V. Vsing IV. Urbana. ^lUmois: Compmer Based 
•Education Research Ubpratory^ University of 'Jj^ ^ J;,..,^ 

A well-written guitMjto the p6tential user of the plato IV system. 
JonSiM a SSptSn of the terminal and peripheral devices avail- 
able: a description <rf«he system; directions for getting «>n-l''«; ^ '['f- 
tioni tA^uthors. instr^ors. and^tudents; and mamtenance proccdura^ 

88. Lyman. E.lf . rM7« .Urbana 111 in^^^ 
Education Research UboLtory. University of Illino«. 1975 (rev.). 

- ConUiiM 'a timeline £important events in the history^of the purro 
systemsTtnd lists 26#ublications dealing with plato through 1975. 

89. Lyman. E.R?/, • pu,to CuHicular A/a/er/flfa. Urbana Illinois: Computer 
^ Educatlh'n Researth laboratory. University oHUinois. 976 

. A cataloiof cai prqwims available to the operator of a plato IV. 
termiilaL^ch lisiioJl^Uowed by the name of a contact person and. 

xW. &anS.x" Peripheral De^ricef^^^^ 

- ^pu er mm Education JUbbratbry. University of Illinois.n976. 

' A franklfement otf .the uiefulness. potential, and^the weaknesses 
of the variorperipl*il devices which can be attached to the PLATO 

^VJerTinal eSX vaiu'able is the section by Yeagr. •njsing 

91 Oben^i^?' Ki" '"^S?-. reading on .u,,o IV. Urbana Illinois: 
■?Su^ B;S Wtion/ev«rch Uboratory. Uni^^ 

'"^^The mc^ieccm d«scri5tidn of the plato IV readfii program. Tr*- 
- iidesarfthWuctfort/theproject(PERc).ad^^^^^ 
' IV hardware, a suhc^ of the 17 kinds of activities, and^jji listing of 
teacher managemeiftfOjif<bns. \ , , • , niinni.. 

92. Michael. 0,* & SUger. J.^ m« ''"'^fW'* '".r^M.S^u igie^"" 
Computer^^ised Educiyon LaboraVory. University of lUinoB. 1976^ 

.WSmageAfts^R^^^ 

to t«{ch elementary Verbal skills thWrequire following a set of rules. 

SiMents arer routed to 54 topics in four areas of beginning Coljege ^ 

•■ V .. • , 
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Brigliih by thflir ipwf 
93. Brel«iid, HM. PImnIng for th t 0vajuat{on of the riAm Computer 

\ Elementary ScWftf/ Paper presented 4it the annual meeting of the Amer- 
ican Educational Research Auodat^Jn, Chicago, April 1974. * 

Presents plans for testing, observing, and assessing attitudes of 
students in piato reading and mathematics programs. . 
94 Visual sttircb activity* A tool for the evaluation and development of com- 
^utir assisted reading instructional programs. Annual Report. St. Louis: 
' Behavior K^arch UboratQry, Washington University, 1976. ^ 
• RcsiMts suggest that plato displayfed print is read less efficiently than 
bo(t)c print. 

•^9?Trippon^ at work. Phi Delta Kappan, 1968, 49 (9), 439-441. 

96 Lyman, E.R. A descriptive list of plato programs. 1960-1970, Urbana, 
Illinois: Computer Based Education Research Uboratory, University 
of lUinois. 1970(rcv.). ' ^ \ ' ' 

97. Jordan, P. Langua^tarts curriculum, Urbana, Illinois: Computer 

.Based Education JUboratory, University of Illinois, 1974. 
98 Alpcrt D., & Bitzcr, D.L. Advances in computer based education;. 
; Scimtce. 1970, 167. 1582-1590. ' ^ i. . u 

99. Anastasio, E.J., A Alderman, D,L. Evaluation of the educational 
effectiveness oPflato and vccn, Princeton, New Jersey: Educational 
Testing Scrvrcc,M973. (ed 088,934) 

100. Eastwood, L.F., A Ballard, >R.J. The plato IV caj system: Where is 
it now? Where can it go? Journal of Educational Technology Systems, 

' /97J, J (4), 267-284. - ^ ' , . 

101 Ycager R.F. Using audio with cai lessons: Experiences of the plato 
elementary reading project. Paper presented at the Association for the 
Development of Computer Based Instructional Systems, Minneapolis, 

August 1976. , , " \ ^ 

102. smith, S.G., & Sherwood, B.A. Educational uses of the plato com- 
puter system. Science, 1976, 792, 344-352. 
103 Steinbetg, E.R. The evolutionary development of cai courseware. 
Paper presented at the annual meeting of the American Educational 
Research Association, Washington, D.C., April 1965; 
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Wisconsin Research and Development Center 

for Cognitive Learning ' . 

There are two types of computer applications to reading under 
development at the University of Wisconsin's Research and Develop- 
ment Center; The Wisconsin System for Instructional Management 
* (wis sim) and an on-line program for diagnosing reading difficulties 
with a PLATO IV terminal. Tiie more extensive development has been 
of the former,. since it designed to capitalize on the wellrdeveloped set 
of goals and objectives of the >Visconsin Design for Readiil^ Skill De- 
velopment (WDR^) and has been under development for a longer period 
of time. 

wis^iM Ayas originally fmanced by nie and a Title III esha grant to 
the McFarland Community. Schools. The purpose of the R. and D 
Center in developing wis-sim was to further the cause of individualized 
education by identifying school system, school building, classroom, 
and individual pupil needs through more efficient ingestion, storage, 
and retrieval df student and program information. The arei^s chosen 
for developing computer managed instructional schemes include ele- 
mentary reading, mathematics, and science.' ' ^ 

In order to implement wis-siM in reading; one must implement the 
management, system it is designed to support (wdrsd). The first step, 
then, is to' test all individual students with the criteuion referenced 
placement tests of the three strands (Word Attack, Comprehension, 
Study Skills) of the wdrsd. Once the tests had been administered 
(usually at the beginning of a school year), a data base for reporting is 
stored in the computer's memory. Of course, the second step is arrang- 
' ingsComputer services. Having a local computer available is b^t. Next 
best is having a terminal available for on-line communication with a 
distant computer, and the least satisfactory is a "batch" system 
requiring tests to be nfSTled or carried to the computer. 

Since the objectives and goals of the wdrsd are hierarchically 
ordered, the computer can generate both a list of tasks mastered and a:' 
list of possible next assignments. Since pupil data carry the designation 
of school attended, classroom to which assigned, and school district or 
system, printout profiles can be requested to show schpol or class^ 
performance' on tests of particular units (areas). Also available are 
suggested topics for instructional, groups arid suggested members of 
those groups (thpse who have not mastered the topic, but who have 
mastered the prerequisite topics or task^ as well as recommended 
topics for assignment or teaching to individuals who were omitted from 
: the suggested groups. 
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Pilot teitlng of wiMiM took place in 1975-1976 in seven «;hooU 
from four Wiicontin ichool diitrictf and one district in Minnesota i* 
with six elementary 'school!. Pilot tests help the designers jFPi|^ye 
the system by making minimal demands on teachers attempting to 
learn and Implement th^ system in their classrooms. 

The diagnostic program 4N/eloped at the University of Wisconsin 
uses a PLATO IV terminal with telephone line connections to the com- 
. puters of the Computer Based Education Research Laboratory of the 
University of Illinois. The initial step in conducting such a diagnosis 
involved comparing results of a group administration of the Stanford 
Diagnostic Reading.Tesf': Level 11, Form W, with results of a computer 
adminiitered version of the same test At flrst, results were not copfi- . 
parable. By changing the required response (touching a word in a 
box next to the answer selectedjfrom a multiple-choice display) so - 
.that when the word was touched once a box appeared around it and 
with a second touch being required before the computer registere^ the 
response, comparability was achieved. Further work devising on-line, 
diagilostic tests for letter-sound generalizations was in progress at the 
time of this writing. ^ 
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(ta^ with the aid of a computer. Madison, Wisconsin: Wisconsin Research, 
and Development Center for Cognitive Learning, University of Wisconsin 
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Contrasts CAI with CMi and points out how cmi reports aresuperior to • 

the **file-foldcr'^ approach to individualizing. Provides samples of 

the kinds of printout reports provided by wis-sim. 
ICS. Belt, S.L., it Skubal^ J.M. Individually guided education and the 
Wisconsin system for instructional management (wis-sim). Paper presented 
at the annual meeting of the Association for Education^ Data Systems, 
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A dear and detailed presentation of how a cmi system (wis-sim) can 

be implemented in a public school setting and some logistics problems 
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Wisconsin Research and Development Center for Co^itive Learning, 
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■ MadUon. WUcomin: Wiicomin Rctearch and pevelopment Center for 

Cognitive Learning,, Univenity of -Wisconsin. 1976. 

Imtructions to teachers participating in wis-sim of wd(»sd. 

1 1 2 Belt S L CMi design considerations which enhance transportability 
fo ll^cioofr. S^fprlented at the annual conference of the Association 
for individually Guided Education. Denver. November 1975. 

Siiite immediate computer response « not ^'J/Sf 
lOH. WSscomin personnel are readying wis-j^m for cont'o' »y " 
^f wmputers which may be available to schools around the country . 

113 Uwreti^. O.F. Numerical procedures in the optimal grouping cf 
,7uS /or /n,iruciWpMrpo,«. Technical Report Numl^O^^ 
MadUon. WUcomin: WUconsin Research and Development Center for 
Cognitive Uaming. University of Wisconsin. 1976. 

* A doctoral dissertation leading to the conclusion that the best method 
for computer assigned skill grouping for reading 'n»»™«'°" 
matched topics (skills) to groups, then matched group sizes agaimt 
^pp^opriate^izes for skill groups, then assigned students to maximue 
homogeneity, and onlynhen applied oth* restrictions required for 
administrative purposes. 
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menrcenler Tor Cognitive Learning. University of Wisconsin (mimeo. 
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oillopRMnt Cwitr (or CognMW* Uwnlni. Unlvtrtlty of WUeontln. 
Ui. iS i nknutf. CI. COM, fComnM>^r<»»rf ^''l''^''' ggy'"^ 

Wtawomin Suu OmMtmrnt of PuWte Initructlon, 1974. (id 094 539). 
117. Spuck, D.W., k Wmi 8.F. Compuitr mmimtd (ns(meihn at an i 
M 10 tkclskm making for liuUvUhtaliMtd nadUin programs. Paper pr*- 
•rated at th« *rtn«»l eonfertnce of the International Reading Aiioclallon. 

IIS-RoumlUer. R. 1977 Btblhraphy of Publlcailons. MadUon. Wli- 
eonsin: Wtoeoniln Rewarch and Development Center for Cognitive 
Leamlnf. UnWemilty of -Wlicontln. 1977. 

' * . 

Florida State University's Computer 
Applications Laboratory 

' The Computer AwUted Initruction Center at Florid* State 
Univenlty hat conducted Mveral Investigation! and ha« completed 
ieveral proiecti Involvinf the teaching of readloi. -The original central 
DroccMing computer at fsu wa»an ibm 1440pfogr^med fortime-sharing 
between ieveral keyiet 1050 terminals, some of which were equipped to 
control lUde projectors and /or tape recorders. The programing 
language was coursewriteji. ^ 

TM fust reading program developed at fsu for presentatlbn by 
computerwas entitled -Reading for Illiterate Youths and Adults.-This 
progranniras intended to promote functional literacy for adults reading 
fifth reader level and below. Twenty-four lessons of the second reader 
level prograni.were created, slides were made, and the l?ssons entered 
imo the wmputer. Third reader lessons with slides were ready for 
computerixation anddessons were written for the fourth, fifth, and 
ibcth readetUevels. The lessons were written so that audiotapes were 
optional. A&ugh the S9ftware was developed, the computerizing 
of this progrS could not be completed because the funding (tederal) 
was discontinued at the end of ^e first year. . ^ 

A second project of the Florida Sute cai Center was the imp e- 
menution of the oovACic^nodel in cooperation with an esea Title HI . 
project at the nearby Monticello, Honda. Elemfntary SchooK The 
ooVACK (Differentiated. Oral.,Visual. Aural. Computerized. K^es- 
thetic) model is a version of th«! language experience approach. E^. 
day each student dictated a story to a teacher or aide who reco^ 
it md then redictated it and typed it oh tRetermmal of the«oc^6400- 
computer serving the project. Overnight the computed printed out 
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each hew story. The next day each student reread computer printouts 
of stdries dictated earlier; Ever>i sixth schpol day the computer created 
a test which was a random.sample of woi^ds. dictated by the student 
since the last examination. Since videotape and field trips were also 
used in the dovaCk model, the role of the computer was primarily 
that of printer, record keeper, and test producer. Records available 
to the teachers included the list of words dictated by each student, his 
or her test performance, the total number of words dictated^ and his 
or,her rate of word acquisition. The cost per student waS given'as $770, 
above the school board's usual price per pupil of $658 per year. 

' A third project involved teaching sight vocabulary to emr 
students iising an ibm. 1500 instructional system and an ibm 1800 
centr^ processing computer. Thirty tlitilrial lessons, each presenting ; 
nine -words to be dissociated with pictures ' illustrating them, were 
developed in the coursewriter 11 language arid field tested with the 
iBJ^\510^Qrminal (CRT with light pen) in Wakulla County, Florida. 
This was partially funded by an esea Title VI. grant. At the end of 
the first yeat^ the project switched from computer assisted instruction 
to computer managed: instruction which required only periodic 
testing by the computer. During the third year, the project made no use 
of computers. ' ■ ^ ^ 

A fourth project, conducted in cooperation with the English 
department, involves the use of the cdc computer which the Florida 
State Center for Educational Development and Evaluation now uses 
as the central processor for its cMi and cai pi'ojects. The purpose of 
this project is to test students* for their competency and give them 
' prescriptive feedback about.skills in which they need improvement. 
Students needing to be tested (for basic English competency or for 
earning grades*in one or more of their courses) come to the Assessment 
Resourde Center. The student fills in a machine scorable form indi- 
cating his identity and the unit of instruction-OH which he wishes to \^ 
examined. A prbctor examines the student's id card and verifies his 
idenjity before gomg to the terminal and asking the central com^puter 
to process the request and determine the ai5propriaterie^s of . the 
requested test for this student. If all is satisfactory, the computer 
tells the proctor which test to^^e the student. The student completes 
the machine scorable test and/hancfs it in to the proctor.»The prpbtor 
inserts it in a document reader which relays student responses to the 
computer. Tlgi^omputer then prints out a prescriptive report to the 
student, while holding the complete record of this student's per- 
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formantc available for the instructor whenever the instructor requests 
it; The kdvaiitages^ o^^^^^^ program are that the use of machine scdrable^/ 
tests limits the amo^^^^ of on-line computer time (and money).required 
and that instant feedback is provided to students. ^ / 
: At ; Horida State IJniversity several other units of instruction 
were developed. Among th^e was a tutorial readings program (in 
GpURSEWRrrER ,!) for preschoolers. In this program words were to be 
njatched to words, pictures matched to pictures, and words matched 
to pictures. Tiis required the computer to control a tape recorder 
and a slide projector. Another was a tutbrij^ program (in coursewriter 
n) for slow learning second graders. This required a cathode ray tube 
termin^and. light pen. Students were presented/stories followed by 
analytic questions, vocabulary exerciises, and thought problems. 
Unfortunately, neither of these programs is now available. 

However, new programs may be available soon.. "Teaching pre- 
reading skills to hearing impiaired children" is a program developed at 
Florida State University by a team headed by Nelson towle, director 
pf the computer assisted instruction program. In 1977-1$78, a pro- 
gram to analyze reading difficulties (author— F.J. King) and a pro^^ 
gram, designed to ticach teachilfs to use appropriate reading methods h 
in teaching coritenl^area reading i^uthqr— J. Lundstrum) were bS^pg: 
developed. All of these programs were being written for display aiid 
response with PLATO terininals. 

'Annotated References . . . * 

119 Puder, W.H., & Hand, S.E. Frontiers in Adult Qasic Education, A 
' compilation of Selected Papers and Group Reports Presented at the 
Southeastern RegionaMristitute , for Teacher Trainers in Adult Basic 
Education. Tallahassee, Florida: Florida State University, 1966. 
•> Describes Ihe initiation of the Fsu cAi literacy project. 

120. Hankin, E.K.; Smith, E.H.; Smith, T.; & Ritchie, M. The development 
ofprevocational education literacy courses for use with computer assisted 

-: instruction of disadvantaged youth and . adults^ Technical Progress 
Report Number br-6^1458-PRI, Tallahassee, Florida: Computer 
assisted Instruction Center, Florida State University, 1967. 

A report of the first three mionths of development of cai programs in 
reading and mathematics to prepare young adults for vocational 

training. . . t t- 

121. Hankin, E.K.^ et al. The development of ^prevocational literacy 
courses for use with computer assisted insiruction of disadvantaged 
youths and adults. Final Report. Tallahassee, Florida: Computer, 
Assisted Instruction Center, Florida State University, 1968. .,. ' 

^ * A complete report of the:.p»rpject to develop cai program^.in readmg 
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1; and mathematics for funrtio^ 
122; Wayi tvL;^^^^^^^^^^^^^^ DOVACIC model JWwico/w, 1969, 4 (5), 6^7. ^ 

■ A description of a fe4eraUy funded program designed to life differen-; 
tiated, oral, visual, aural, computerized, and kinesthetic. Essentially 
a language experience approach using comptiter printouts of dictated 
. - stories as reading material and computer storage and retrieval of word 
lisis to assess progress. 
!23."»^lls, M. dovack's machines help children readM/wericon £iAicarion, 

1971; 7(5), 3-8. : 

Another description of the DovACK program, 

124. Way, FiL. * The language experience approach in teaching reading- 
computerized. . .Computer Automation, 1969, 79(9), 28-30. ^ ' 

Reports positive results of dovacx, with a population of primarily . 
underpriWleged black children. 

125. Way, F,L, dovack: Method for teaching reading. Project report 
• for July 1, 1968-August 31, 1971. MoiiticeUo, Florida; Jefferson County 

Board of Public Instruction, 197 L < 

Reports the finiil evaluation of the project with both 'elementary ^ 
and secondlary students. ^ 

126. Amcricem Institutes, for Research.^ Model program^: Childhood 
education: A computer assisted language experience which allows 
children to create their own reading lessons, Washington, D.C: National ?^ 
Center for Educational Communication, 1971. 

A 24-page report of the dovack program originjally presented to 
V the White House Conference, on Children, December 1970. 

127. Dick, W., & Gallagher, P; Systems concepts and computer managed 
instruction: An implementation and validation study. Educational 
Technology, 12 (2), 33-39, 

A detailed desci^ption of the development and cost of a cai college 
course. 

128. Luybcn, P.D. The effects of pictures on acquisition of a sight vocabu- . 
lary in rural emr children, P^apfer presented at the annual meeting of the 
American Educational Research Association, New Orleans, February 

1973. ^4 

Thirty lessons of nine words each employed computer presented . 
pictures to be matched with words by shining" a light pen on the 
screen of the crt equipped terminal. It was concluded that pictures 
. could help. 

129/Elfner, E. Reading curriculum development project. Final Report. 
Crawfordville, Florida: Wakulla County Board of Public Instruction, ^ 

1974. . ^ ' ' ■ 
A complete ^valuation report of the Title VI project includin^J)re- . 
test and posttast data on 40 emr students. Contains the interesting 
comment that students taking more time to respond to test items 
on the computer demonstrated, greater gains. 

130. Oosterhof, A.C. The assessment resource center: Technical Paper 
Number 1. Assessment Resource System. Tallahassee, Florida: Center 
for Educational Development and Evaluation, Florida State University, 
1977. ' 
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i A complete dcscnptibn of the working of the center, showing how 
: ; c^ instruction at a 

Addition^ Refereiiccs . ' , .r i •// 

j31. Hanseti, D.N. /n/^ processing models for reading skill 

acquisition: Technical Report. TaUahasscc, Plorida: Compuer Assisted 

Instruction Center, Florida State University, 1973. , 
132. Hansen, D.N. Computer Applications Laboratory (Computer 

Assisted Instruction Center) annual progress report,.! January 1972 
: through 31 December 1972, TaUahassee, Florida: Computer Assisted 

Instruction Center, Florida State University, 1973. 

Perm State's Comput^ Assisted Instruction Laboratory 

At the Pennsylvania State University, the application of com- 
puters to reading insjtruction took the form of inservice education. 
A huge project— funded by the Bureau of the Handicapped, the 
Bureau of Educational Personnel Development (usoe), ajid the Pehn 
State Fouhdation— was to bring fundamentals of remedi- 

ation to teachers of chUdrea who would becQine educatipnallyoTctarded 
by age nine or ten. Tfiw^roject. named care I (Computer Assisted 
Remedial Education), was intended to be the prototype for several 

'similar projects. *. . ^ 

, The centr^^ an ibm 1130. was connected by telephone 

lines to terminals housed" iii trailer trucks so that they could be taken 
to remote sites around the state. Each terminal consisted of a 

^cathode ray tube with Ught pencil, a keyboard, an audio device, and a 
self-contained image projector and screen. Students read a handbook 
prior to working at the drill and practice exercises presented at^theu- 

: terminal. The instructional language used to create the exercise was 

COyRSEWRlTER II. * - . , . , ^ u • 

A- simUar program was created to teach the principles of phonics 
instruction and i.t.a. to teachers and prospective teachers. Again, a 
handbook was created and the cai was supplemental driU and practice 
for the course; Jn an evaluation study, students we^e branched to 
-CAI according to the pretest performa:nce. The computer presented 
illustrative lessons, a student self-evaluation^ £nd multiple-choice 
practice exercises: It was included that the cai course was vaUd for 
preservice education of teachers. 

In addition to the teacher education courses offered through 
computer assisted instruction, the Computer Assisted Instruction 
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Laboratory at Penn State also created a literacy program called lite 
(funded by usoe).. This program used the computer to improve 
students' Uteracy levels (up to eighth reader level) by providmg job 
oriented reading materials and constant feedback on their improve- 
ment in reading. A summative evaluation fodnd students made some 
gains in reading and great g^ins in their Jfn6wledge of occupations. 
Furthermofc. student attitudiwas found to be positive. The program 
(now available) appears to be useful for junior high, high school, and 
vocational students. ' 

The Computer Assisted Instruction Laboratory hais also created 
a program for, teaching fourth and fifth grade students to read word 
problems in mathematics. However, after afield test. t|je cai group 
scores did not exceed those of the controls. 

The CAI Laboratory closed June 30. 1977: 

AnnoUted References - r : , 

133 Hall, K.A. Currictitar and computer system compatibility oj cai 
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' Phi Delta Kappan, 1971, 52 (10), 628-631. 

Pointe out problems and successes in cai implementation. 
136.Cartwright: G.P., & Cartwright, C.A. Computer ass^ted remedial 
education: Diagnostic teaching of preschool children. Handbook tor 
am 2. Report Number R54. State College, Pennsylvania: Computer. 
•Assisted Instruction Laboratory, Pennsylvania State University, 1973. . 
The extension of the care course to deal with exceptional preschool. 

children. . /. , . a i j ■ 

137 Thompson, R.L. Computer assisted phonic analysis: A validation 
' study Laboratory Report Number R52. State College, Pennsylvania: 

Computer Assisted Instruction Laboratory, Pennsylvania State Univer- 
sitv 1973 

'An evaluation of the phonics program as taught with cai to 36 under- 
graduates in teacher education. - 

138 Caldwtll R.lM. Literacy development using a progrjamed text 
and computer assisted instruction. Paper presented at the annual meeting 
of the American Educational Research Association, Chicago, April 1974. 

CAi students sp At more time on literacy lessons and were more positive 
toward instruction than those using a programed text. 
■ ■ . • 1 
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* -^at -^ ari^^ Assocation, New 

> of the CARE program for readmg tcachcre 

■l40.Golub. L-Si;: Mull. F; & thompson, *.L, Phonics llta. handbook 
^ for teachers: tabofalory Report Number R63. State College,. Penn- . 

.Instruction Laboratory, Pennsylvania 
■ ' State University, 1974. — / 

S : , ' A twb-part mimeographed text basic to the cai course in phonics 
: . / and i.t.a, ' - , - 

141 dolub. L.S. A computer assisted literacy development program for 
career oriented youths dndyou^^^ Ages 14-24. Laboratory Report 
Nuiribcr R59. State CoUcgc, Pennsylvania: Computer Assisted Instruction 
V Laboratory, PchmylvaniaSto^^ . 

Describes LiTE. a tutorial pr(^ram for simultaneous reading instruc- 
tion and vbcatioiil education for poor readers in junior high school 
' ;|or b^orid. Also gives program products, including an adult diag- 

• ;f|ftQStic'ceading test. 

'142;GQMb L.S. A computer assisted literacy development program. 
J^mil of -Reading, 1974, 17 (4), 279-284. 

Includes a flow chart showing how the ute program was operated., 
f43 HalL-K' A. care: Computer assisted remedial education. Paper pre- 
- ' sented at the SECOS Conference, New Paltz, New York, May 1974. 
Lb^ - 
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Brighani Young's Institute for Computer Uses in Education 

In the early 1970s, Brigham Young University's ?tnstit\ite for 
Computer Uses in Education began to develop the courseware for ticcit 
(Time-Slhared Interactive Computer Controlled Inforntatidn Tele- 
. vision) to l?e developed by the Mitre Corporation, The jturpose was 
to take advantage of the informational and motivational strenjgths 
of color television, by controlling its presentation with th6 computer 
and adding such cai as might enhance the presentation. One major 
task accomplished was the development of a teclHjology ^ which' 
could produce, still frames oh the xy screen for careful viewing and 
analysis. ' - ' • 

The TiGCiT terminal is supported by the ticcit system which pror 
vides random- access/ retrieval of video cassette decks, the 4) laying of. 
which can be stopped, rewound, run fast forward (irt specific time 
intervals), run forward (at the usual rate), run frame-by-frame, or 
held at pause. They can be played as part of an instructional sequence or 
as pure, entertainment. ' . 

Eventually a special ticct computer keyboard was developed 
with several special keys. Some of these are listed and explained; below. 

RULE key: 'Gives an example or a particular case of the .generali-/ 
! zation or rule to be learned. *• / 

^ EXAMPLE key: Gives an example or a particular case of the 
generalization or rule to be learned. v. 1 ; 

' EASY key: Gives ani easier version of the rule or exar][iple. 

HARD key: Gives a harder version of the rule or exampliei. ' 

HELP key: Gives the most simple or basic information abiput 
^ .what the student is to learn; ^ .* " 

PRACTICE key: Presents problems. related to the rule'^ concept tp 
be learned and provides feedback after the student's response., 

MAP key: Displays list of options available to the student,;suggests 
prerequisites, and orients student to state of his current progress. - ■ 

OBJECTIVE key: Explains what is to be learned. in the fo/rthcoming 
lesson, ' ^ ■ ' \ 

ADVISQR key: Advises student, of his current progre§s ■ and the 
merits of the particular path he hap followed in attempting to master 
the objective. s"^ ^ \ , 

By pressing any of these keys, the student caused the computer. t6 
present (on the screen) still color frames which performed thie keyed 
functions. Each slide was labeled on the bottom for better orienting 
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the student asf to its purpose. The labels gave both the component 
up<m which tie :student was working and the number of the frame 
(called page) of that component (i.e.. page 3 of 5. easy. map. etc.). 

The avaUability of these keys was accompanied by the require- 
ment that program authdrs had to define the rules and concepts to 
be learned and then offer examples of varying degrees of difficulty 
and practice items to clarify and lead students to mastery of those 

concepts and rules. j • . .'u 

Other visuals (drawings; cartoons, artwork) are entered mto tne 
computer's memory by a graphic digitizer which scans the visuals 
through three color filters (ted, green, blue) three different times to 
allow storage of seven colors (red. green, yeUow. blue, bljie-grcen. 
white, and black) for transmission by the computer controlled tv 
screen. Audio for the system ponsists of the audio accompanying the 

videotape decks; ' • u- u 

Computer record keeping allows teachers to xletermine which 
lessons students have completed and which ones they are workmg on. 
Progress within lessons and scores on lesson posttests are also avaU- 
able to teaclS^s when requested of the ticcit computer system. Log 
tapes of student on-Une time provide item analyses of practice and 
test items A "mailboxt* feature allows a ticcit user to send messages 
to any (or aU) other ticcit user(s). Receivers receive the messages 

'only when they elect to "read their m^l" at their own terminals^ 

The tIccit Reading Program wa* developed at Bngham Young 
University at the same time as the CSeneral Education Critical Reading 
Program (oECRP-required of all freshmen). Both courses were begifa 
in Wintef 1975. and in Winter 197* the latter course was taught to 
ten Sections of students. Many of the students used the ticcit Readmg 
ftogram as a supplement to the once-a-week class discussions of 

. GECRP Those students using the ticcit program who were helped 
most were those who started with the lowest scores. A one teacher 

' pUot study indicated a'lO percent advantage on evaluation test scores 
for students using ticcit and generaUy- favorable student response to 

the computer program; , •• ui 

Financial problems and the small number (28) of available 
• terminals led -Brigham Young to discontinue the ticcit Reading 
Program in 1976-1977. However, a new and reduced student fee for 
CAi time ($1 per hour) and a maturing General Education Program at 
Brigham Young have led to reneWtd use of the ticcit Reading 
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Program,, Fall 1977, with approximately 40 students. Information 
for further use of the ticcit Reading Program had not been received 
. at the time of this writing. 



Annotated Rdercnces 

151. Bunderson, C.V. Team production , of learner controiied courseware: 
A progress repor/. Technical report number 1. Provo, Utah: Institute 
for Computer Uses in Education, 1973. . 

An initial description of team activity in producing courseware for 
the Ticcrr system. 

152. Bunderson, C.V. The riccii project: Design strategy for educational 
mnova/ion. Technical report number 4. Provo, Utah: Institute for Com^ 

^ puter Uses in Education, 1973. 

Includes description of procedures designed to enhance Earning 
with the TICCIT system. Describes original funding by nsf Office «of 
Computer Innovations beginning in 1971-1972. 

153. Fletcher, J.D. Computer applications in education and training:' 
Status and trends. Report number nprdo-tr-75-3Z San Diego: Bavy 
Personnel Research and Development Center, 1975. (ED 108.681) i 

E>etails implementation of ticcit at four sites: Brigham ^^ung 
University; Phoenix, Arizona, Junior College; Northern Vigjinj^ 
Community College, Alexandria, Virginia; and .the Navak^ Air 
Station, North Island, San Diego, California. \ 

154. Herlin, W.R.; Bance, G.: & Hansen, D.M. Teaching coUegeMevel 
reading in a computer assisted computer managed setting. Paper presgntfl 
at; the annual conference of the International Reading Associo^ic 
Anaheim, May. 1976. J 

Presents and reviews ticcit developed through an nsf grant » the 
MHTRE Cbrporatipn. It also reviews progress and problems |of fa 
computer managed critical reading program devised fo help me|t the 
'•^ i ' critical reading course" required for all byu freshmen through i^se of / 
^7 ' the ticcit system' 

155. Hansen, D.M. Personal correspondence, October 13, 1977. 

Describes development of ticcit heading Program and the successes 
and failures to date in implementing it. / 

156. Merrill, M.D. ^ Premises, propositions, and research underlying tlte 
design of a learner controlled computer assisted instruction: A sumpjary 
for the Ticcrr system. Working paper 44. Provo, Utah: Brigham Ybung 
University, Division of Instructional Services, June 1973. • 

Points out four aspects of ticcit that make it a unique ca 

1. It has a built-in learning strategy. The lesson author P 
content but must follow the ticcit presentation strat^ 

2. The learner selects both his content and his strategy : 
that content. > 

3, The phjective of th e ticcit sy stem is to make the learner inde- 

pendent of the system^able to proceed without it. 
4. Authors (teachers and instructors]! prepare lessons 
language. There are constraints onj the displays the^ 
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but the constraints arc very similar Jto those facing the teacher 
in non-CAi settings, i 
157.0oldbcrg, L*M., A Rubin. F.S. An overview of the Ticcrr-^ 10 com- 
puter system at the Model Secondary School for the Deaf P^pcr pre- 
' sented at the annual meeting of the Convention of American Instructors 
of the Deaf, Los Angeles, June 1977. 

Describes nccrr system operative at the Model Secondary School 
for the Deaf and briefly sketches research and development to be 
. ■ . attempted in the future. ' ■■ : : 

Additional References 

158. Bunderson, C.V., & Faust, G.W. Programed and computer assisted . 
instruction, in Gagc^ N.L. (Ed.), National Social Studies Education 
Kfflr^oofc Part 1. Chil^go: University of Chicago, 1976. ^ 

159. Merrill, M.D., & Boutwe© R.C. Instructional devclopnjent: 
Methodology and research, in R M. Kerlinger (Ed.), Review of Research 
in Education. Itasco, Illinois; F.E. Peacock, 1973. 

1 60. O'Neal, F. Learner control of instr^tion requirements and potentials. 
Technical Report Number 3. Provo, Utah: Institute for Computer Uses 
*in Education, Brigham Young University, 1973. v"" 

161. An Overview of the ticcit program. Washington, D.C.: Mitre Corpora- 
tion, 1976. 

162. Overview of ticcit authoring, San Diego: Courseware, 1976. 

163. Toward a market success of cai: An overview of the ticcit program. 
McLean, Virginia: Mitre Corporation, 1972. 

164. Watson, P.O. The utilization of the computer 'with deaf learners. 
Edttcational Technology (in ptess).^ ^ - : 

165. Volk, J.L; Mason, W.F.; & Zraket, C.A, An overview of the nccrr 
program, Washington, D.C.: Mitre Corporation, 1974. 

Delaware's plato Project - . 

The University of Delaware plato Project began in 197>1976 
with the purchase of CDC plato from the Control Data Corporation 
aiid a contract with the University of Illinois for access to the Illinois 
(CERL) PLATO system. By 1977, thirty-two plato terminais were installed 
on campus and by 1978, forty-eight were installed. All of them were 
equipped with touch panels (see section on University of Illinois); 
six terminals also had random access audio devices. With these six, 
John Pikulski and Peter Pelosi of the Reading Study Center began 
the development dF cai reading activities in four ways. 

First, graduate students and faculty of the Reading Study 
Center familiarized themselves* with plato reading lessons developed 
at the University of Illinois. Then the group began developing their 



College Centers . 



own lessons; both for instruction 6f children and f o-; »«=^'=her^ation 
in reading, in 1976-1977, approximately forty children (clj^f the 
Reading Study Center) used plato for an average of six hou^.each 
In 1977-1978, fewer children were Expected to spend more time at the 

''""Sne of the programs is "Read Along with plato," developed 
by Peter Pelosi and Jessica Weissman (chief programer for the 
Reading Study Center programs). The lesson starts by presenting 
fhe Sent wifh a list of twenty short stories from which to pick one 
to read. After the story is picked the terminal displays a Pagejine 
line and asks the student to read along as it reads- to him- Jhe^chad 
is guided to the proper line by an arrow that moves down the left side 

°^ '*?h'e"e arc three types" of reading available. On the first reading 
of each page, the student listens while plato reads. On the second 
rca"ng, the sludent read^ along with plato. In both of these readings 
[he-mf^hine stops at the end of each line. The f "d-)^ 
box (shown on the display panel) to start the oral ««dm« °f the next 
Vine or another box to read again tfie line just '^o^Pj^"^ , J^'^'l'lJ 
fading is computer assisted only if the student has d'ffi^^l^V-^^'^e" 
; he doi he can touch a box requesting that ':omputcr r ad the 
line for him. If so desired, the teacher can direct the'computer to offer 
onlv one(any one) of these three types of reading. 

'a second program is s>yAT<Sight Word Attack Team), developed 
by Rosalie Bianco, Peter Pelosi, Jessica Weissman and 3onn«: 
Seiler. swat how includes a set of sight >^°^dteachmg lessons a test 
and a test results program (giving results to the instructor). All lessons 
use a theme involving 'spies *td passwords. .ho. th,. 

- ' - The sight words are first presented m groups of four so tha the 
. •pupii ean Select one he wishes to learn. Then an anjusing sto^^ 
• Ztratel by animations, is printed on the screen. Pupils can- r ad 
' for flien«teor direct the computer to rpad it aloud to them 
In rtis^ograth all instructions, explanations, and remedial messages 
ire pSd on the screen, but the student can call for any of hem to 
be^read aloud.) In this story, the target word appears once on each l.ne^ 
Next, a "secret message" appears on the screen. The pupil choo es 
the target word from four foils, thus completing the "j^^^^S^^^^ 
that "the pupil is presented a picture of a "DeKoder machine By 
tS^ch ng letter^ di^d on the machine, the pup 1 blanks . n 
emends with the target word. The fmal two .activities in this ^^^^^^^^^^ 
require the pupil to 1) choose the target word from a scrambled set 
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of words and 2) identify the presence or absence of the password (a 
corrcctiy soelled target word) in a sentence by touching a box labeled ^ 
•^es** or a pox labeled •^o.** The timd required for this sequence is 
approximately ten minutes per word. 

The SWAT promotion test was developed by Rosalie Bianco,yJy 
Peter Pelosi, and Jessica Weissman. Three versions are available 
for the pupil to choose from. In Xht first. '*letter linker,** chil(Jren-he^^/ 
a word pronounced and indicate their, recognition by touching iy^y 
the display panel; where it has been displayed among several nojiiMse'; ^ 
word foils? In the second ^version, '•sentence sayer,** the ,^jOTpBtcr 
displays a sentence with a blank in it, along with the XB^i^of^ahd 
several foils, which are other sight words from thcjj^^^ani. The . 
pupil is to touch the word which best fills the blank^»^p^r3^version, 
••supreme dcqpder,** is the same as the second, ex^f the sentence is 
read aloud by the compuw as it is displayed. A^beep is siibstituted 
for the blank. Results are re^^ed instantly tcythe student as a promo- 
tion or as failure to get the pftomotion (to the rank of letter linker, 
sentence sayer; or supreme decoder). ,/ 

SWAT Promotion Test Results, developed by Rosalie Bianco, - 
Petor Pelosi, and Jessica Weissman, is.4 program -that gives the 
teacher a report (right at the terminal) of the pupil's correct responses 
to the test items and the time elapsed before each correct response. 

The -Word Zoo,** developed by T.,Stevenson Hansell and Jessica 
Weissman, is a game format jesson in which students group .words 
into boxes (called -cages**) containing one- class of words. To put a 
word animal in its cage the pupil first touches the word and then the 
box (cage) in which he wants it to appear. The word chanjges locations 
on the screen. One game calls for words to be classed into one oCfour 
groups— words with prefixes, words with jnffixes, words with both 
prefixes and suffixciC aiWjjj|tt^with neither prefixes nor suffixes. 
Another game calls for ^BBMI^^^^ according to the meaning of 
the prefix re, with whichcl^^Sf^starts. When the student needs 
help, the computer will present a sentence containing the word which 
the pupil is unable to cljj^ify. 

When the pupil decides that he has completed the caging of the 
word zoo, PLATO marks his misplaced words. If he makes new errors, 
the computer helps him until all the ^prds are properly caged (classi- 
fied). 

frwo programs have been developed for helping teachers and pro- 
. spective teachers develop skills helpful in teaching reading, faster 
TFast Accurate Symbol Transcription for Evaluating Reading), 
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. developed by John Pikulski and Deborah Braendle, includes four 
games. These teach the student to scores and interpret a word recogni- 

' tion t«st, use error marks required for scoring an informal reading 
inventory (iRi), and interpet scored iri passages and word tests. 
^ The "Sight Word Method Trainer," developed by Peter Pelgsi, 

Jessica Weissman, and Bonnie Sdiler. requires the student to watch 
cartoon sequences ^displayed by the computer. Each sequence shows 
a teacher teaching a sight word with a particular method. The student 
is told to stop the cartoon when the teacher makes an error and tell 
what type of error has been made. If the student misses the error, 
PLATO stops the sequence and asks the student to identify the error 
which has been made. 

Annotated References J^. , ^ , 

~n[|56rifofsicttcrJFTl^ Second summative reportlof the Delaware plato 
project, N^wS^^5elawa^c^4;nb^^ plato Project, 1977. 

Gives the history and development of the Delaware plato project, 
applications in 19 areas, and evaluation efforts. A section entitled 
•♦Education" describes the uses of plato made by College of Educa- 
tion personnel. Several reproductions of plato visual displays are 
included in the report. 
r67.Seilcr, B., & Weissman, J. Remedial reading on a computer called 
PLATO. Paper presented at the annual convention of the Diamond State 
Reading Association, Dover, Delaware, November 1977. 
Describes three units of instruction developed and tried. 



Additional Reference 

168. Seiler, B.A. Personal letter, October 18, 1977. 



Pittsburgh's Learning Research and Development Center 
Originally funded in 1965, the Learning Research and Develop- 
ment Center installed computers in its demonstration school 
(McAnulty School, Pittsburgh) in 1968. At that time the school was 
demonstrating Individually Prescribed Instruction (ipi), and the use 
of computers was envisioned as a way of further Individualizing 
instruction by providing computer management of reading and- 
computer assistance in mathematics and spelling. 

Eventually the demonstration school was discontinued. However, 
the computers were directed toward the solving of other problems such 
as classification, and a cai spelling program was developed. At the 
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time of this writing a vocabulary program for college reading improve- 

^;;iiien 



AuioCaM Rcfmncct 

169. RagsdAle, R.G. The Learning Research and Development Center's 
Computer Assisted Laboratory. Digital Equipment ^Company User's 
Society Proceedings, 1966, 5, 65^, 

Includes a description of Westinghouse designed crowi (random 
access atidio devices), usually thought necessary to cai at lowest 
leveb o^ reading, speOing, and mathematics. 
.170: Peake, Charles H.; Glaser, Robert; A Cooley, William W. Program 
plan and budget request, Pittsburgh: University of Pittsburgh Learning 
Research and Development Center, 1968. 

Gives p^ns for cai instruction in mathematics and spelling. Spelling 
includes these factors: 

1. Study Justory file , ^ 
V a) daily v ' 

^ b) permanent (updated daily) 

^ 2. Answer processing (of all incorrect responses) 
1 - 3. Variable wSrd list * 

^, The presentHist is fixed and all students proceed through it 

in linear fashion. However, plans underway for lists varied 
according to individual student error patterns. 
4t Branching — a function of both immediate response and 
\ error-pattern data. The student's history file (see 1 above) 
. J will be interrogated to determine if immediate ^rror is part 
of a long term pattern. ' ' \ . 

171. Beck,' Isabel L., & Bolvin,'John C. 4 A model for nongradedness,jhe 
. reading program ifor individually 4)rescribed instruction. Elementary 

. English, 1969, 46, 130-135. 

Predicted that a cmi reading program is to be effect in the fall of 
1968. It was to include: 1) Reports on which students were working 
on which objectives, and 2) daily progress summaries on each student. 

172. Holland, J;G., & Doran, J. Teaching classification by computer. 
Educational Technology, \912, 13 5^. > 

Describes a 16(Mtem classification cai program using touch sensitive 
screen showing rear screen projected images. This served as the basis 
for the CAI spelling program. 

173. Block, KareA K.f Tucker, S.A.; & putler, P. A. Spelling, learning, and 
retention under variation in focal unit of word presentations in a computer 
assisted spelling drill Pittsburgh: University of Pittsburgh Learning 
Research and Development Center, 1974. 

Research leading tojhe improvement of the cai spelling program is. 
described. The authors conclude that focal unit and manner of pre- 
, • sehtation did hot jiffect retention of spelhngs and that audio presenta- 
tibns had no effect. Focal unit did seem to affect initial learning. 
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for indMdually prescribed instruction. Working Paper Number 44. Pitts- 
burgh: University of Pittsburgh Learning Research and Development 

Center 1968 Jtm 

175 Bolvin.'- J".p.' individually prescribed reading inslri,clion-re^g 
pTogram%va presented at the College Reading Association Conferee. 

176 S'^W^f xSevelopment of an on-linVlaboratory for cm and 
"^•«er beh^vioral researeh. 19V68^ TechnicaI report -nes^Pittgi^^^^^^ 

University of Pittsbufg^^ear^nittg Research and DevelopmentCenter. 

177 mdic "icK ^ Siiiirin, b- • ^-Computer ' assOfi .s^^'iPtOfftis" 
Rep?A. Srgruniversity -Jjf Lehrni^ Research and 

178 Bell '''f'h^"'^cSw'^^>^^^ lal}oratori<is: An interdisciplin^y ap- 
' preach to learning. P^pct presented at the 

Association for tlte» Development of Computer Based Instructional Sys- 
tems Portland, Nfaine, August 1976. • •, „ .,1 

179 Hoi and 4.0.;'& Soloman. C. kon,pu,er Konkocled Kurrukulum^ 
Treview \f ca, spelling. Pittsburgh: University of. Pittsburgh Learning. 

. Research and Development Center, 1975: 

New Hampshire's CARis System 

Partially funded by a graht from the University of New Hampshire 
Central University Research Fund, the caris (Computer Animated 
Reading Instruction System) program was designed to teach begin nmg 
reading to handittipped children usingalowcost (under $15,000) com- 
puter animation system, the first phase of the prototypic system, which 
^ has been developed and pilot tested by ^eo Geoffrion and Darnel 
Bergeton; presents a display oj several pwrted nouns on^igh^ensitive 
CRT. The child learns to select one of the words l?y touching a light pen 

to that word.-aK I ' ' ' ' . ; . „ 

When a Xr* is touched, th6 noun list disappears from the screen, 
wherent is replaced bjra picture of the word selected. A list of verbs 
shown on the left side of the screen at this time. By touching the verb 
• (printed)'the child causes the noun pictures to act out the intended 
meaning of the verb. (For example, dog runs.) Following this action 
on the screen is the^epresentatiori of the noun list. As the child Ijecomes 
adept at recognizingthe nouns and verbs; new ones replace old ones on 

the list .- 3 " ^ t 

The computer lised for this prograrri was a pdp 1 1/40 (an in.expen-„ 
•sive computer utilizing fibppy disk memory storage) with- a dec vt I I 
graphic display (a newer version- using a less expensive dec lsi U is. 
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h ticln| deweiopM in 1977>1978)> No audio device was required To tailor 
tt|C systcin tathe child, t^^ proigram pr^criber can vary 1) the nymber 
^0ordimt^^ 2) which words are included, 3) the rate at 

w^^ nc^^'Sirbrds are added.W^ n^n^bcr of worlds displayed at once, 

/i: • ftjh select words to create a sentence., 

: :\^hen all the necessary words have been selected in the proper ordc|^ 
' the computer animation shows the misaning of the sentence. 

A third phase is Snder devdopnient. In this phase of the program, 
the chil4 will select a word, again using a light pen. The computer then 
will request that the child Choose letters to spell.the word. As develop- 
- mcnt continues, more pilot testing and updated .reports should be 

* Corthcpmll: ; \ ' ■ ■ ' , ^ 

* J: Thc^ftis System is intended to fit into a larger program planned, 
for aiding language devel^opmcnt in deaf and language handicapped 
childr^jn. Projected activities will involve the learner in picture drawing, 
animation, and computer based games designed for teaching initial 1^ 
language and reading skilly 

Annotated References 

180. Bergeron, R.D., A Gcoffrion, L.D. Computer animation as a tool 
for teaching reading to the physically handicaped, m M.R. Cannon (Ed.), 
V Proceedings of the Fifth New York Bioengineering Conference. New York: - 
Pcrgammon Press, 1977. * ... j 

Describes the development of the caris program, its basic commands, . 
and its eventual goals. , \ ' 

181 Geoffrion, LX>., & Bergeron, R.D. initial reading through cotnputer 
animation. Paper pi;esented at the annual meeting of the American ^tfu^- 
tional Research Association, New York, April 1977. 

Describes the cari? system and its initial evaluation witJ) four types 
/ of handicapped children. It includes two case studies and suggestions 
. for improving the l^rogram. 

< ■ 

Additional Reference - 

182. Geoffrion, Leo. Personal letter, October 18, 1977. 



• • • - . ■ ' .-J • '.' - 

• •«•■■- • ■ ■ 1 , ■ 

College Centers , ^ . ■ 



ERIC 



4rdue*s Te^^h ^r Education Eff ort 

At the titne of this writing, educators at Purdue University were 
(fng a PDP 11/70 Microcomputer to create demonstration lessons in 
secondary reading. The author language being used was a revised 
version of PILOT, The lessons were stored on floppy disks (memory 
ricords) and oh cassette tapes. The cai consisted of^tutorial and sihiula- 
tion lessons designed to cover a|put t>va!?ithirds of the content, of the 
secondary courses to which they relate-.The remainder of th^context 
is expected to presented in- standarirlccturc-discussion classes. ^ 

■ ^ : •: /■' • ■ : ^' ■ • ■ , • , . 

•Annotated Reference 

183. Kami!, M. PersonalTelcphone Message. December 1977. 

.Described eqi^ipment and author language used in developing Pur- 
ducft £ai seconi^ary reading program for inservice education teachers. 

^ditional References 

184. Elliott, T.M: Computer based* education at Purdue University. 
Lafayette, Indiana: Conlputcr Based Education Subcdmmitt tee. Com- 
puting Center Advisory Committee, Purdue University, 1974. 

185. Feldhusen, J.F. cai programs developed at Purdue University by 
' faculty and graduate students, Lafayeue, Indiana: Educ$itional Psychology 

Section; Purdue University, 1968 (mimeo). ; 



Computer Applications in other Colleges 
and^^Vniversities 

Colleges aiid universities have applied computer technology to 
reading instruction in a variety of ways. In 1966, San, Bernardino 
Valley, Californi^ollcge;.repQrted usingthe computer in diagnosis, in 
instruction, in'cvaluation, and in research as part of their college reading 
improvemeiit program. Harvard personnel described the segments Jo bq 
programed in Project oracle in 1970. About the same time (196S^ 19'70), 
North Carolina State University was seeking to determine the ajjplicT 
ability of computer u^e to adult basic education. . ' >. 

Nashville State technical Institute used the computer in scoring 
a comprehension-based info|imd||reading inventory, in writing pre- 
scriptions, and in monitoring stuoent progress. In that same year(1971) 
a computer-aided remedial English program was tried at; Biiirnard 
Baruch College of the City University of New York;cArrs£^a tiitpring 
and testing system) was being used at Pasadena, California, City Col- 
lege; and a similar program, cbi, was in use at the University of Buffalo.^ 
Also in 1971, Northwestern University tried out computer simulation 
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as a mean of training educators in diagnosis. The results were said to 
be promising. ^ ' 

Quiz based instruction, such* as in the basis of cmi, was made easier 
by a compviterized concept sampling procedure reported in 1972. That 
year, a University of Virginia researcher described his efforts to teach ^ 
sixth grade remedial reading with a computer providing additional 
remediation after the child was shown not to have profited from his 
other instruction. And k\so in 1972, a CMi reading program was reported 
to be operative at Christopher Newport College, Newport News. 
Virginia. 

Wang's Index to Computer Based Learning (icbl) listed a number 
of computer based programs for reading instruction m 1973* According 

' to ICBL, Red Deer College in Alberta was teaching spelling clues with 
CAi. Project READ, developed at Arizona State University, was in use 
with elementary an^ junior high students. *A number of programs 
developed at Harvard University wefe available through the State 
University of New York at Stony Brook and a program, reading, de- 
signed fbr EMR i^hildren, was under development at Teachers College, 
Columbia University, where a test ; battery (site) for normal children 
completing grade one had also been developed, icbl also listed two 
computerized early reading programs developed as part of a master's ' 
degree thesis at the University of Alberta, although these programs are 

. lio. longer functional. . 

The CONDUIT program of the University of Texas was also reported 
in 1973, making that year a banner year for cai/cmi reports from col- 
leges. Unfortunately, only one was added in 1974. It introduced cmi as a 
model Cor teaching reading to college studeilts.. , 

In -1^76, the development of project lern was reported by repre- 
sentatives of the University of Arizona and ticcit (Time-shared, Inter- 
active, Computer Controlled Informational Television) was reported 
by staff; members* from Brigham Young University, who discussed a 
computerized college fading instructioti program. 

In 1977, a letter from the University of Edinburgh^described the 
developnient of a new;pro|ram to teach backward, children to read, 
and Teachers College, Columbia University also reported a cai reading 
prograiii to be under development. A University of Minnesota letter 

^ reported a cAi-program, syllo, designed to teach syllabication to nine^ 

• year-olds. A similar program to teac#plurals was reported to be under 
development, and Human Resources Research reported a large number 
of ekemplary college reading cai and cmi programs (see reference 
number 264). ^ • " 
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Annotated References 



186: Williams, G. The use of thj^ajfipute^^ 

instruction. Paper presented atip National Reading Conference, St. 
Petersburg, Florida, Decembtr \9t6. 

The computer was said tb be in use in;l)^diagnosis, 2) instruction, 

3) evaluation, and 4) research with the college reading improvement 
program. . , . , 

187 Adair, J.B. Computer assisted instruction in adult basic education in 
' J.A. Mangano (Ed.), Strategies for adult basic education. Newark, Dela- 
ware: International Reading Association, 1969. 

cAi selling points are: 1) instructional programs may be prepared Jo 
mtfet the differing needs of thq individual, 2) computer programs can 
r . carefully sequence niaterials, 3) cm can provide immediate feedback, 

4) continuous diagnosis is made easier, and 5) more students. 

188. Adair, J.B.- The use of modern educational technology for instruction 
Qf undereducated adults. Research report. Raleigh: Adult Learning Re- 
sources Project, North Carolina State University, 1969. 

Contains reviews of a number of research reports on caj. The goal 
was to generate research questions related to applying cai in Adult 
Basic Education. ' . 

189. Serwer, B.L., & Stolurovy, L.M. Computer assisted learning in the 
.language arts. Elementary E ndish . 1970, 47, 641-650. ^ 

■{'. Describes plans for ORAcfl« computer aided language experience 
reading program, and relevant activities for children. 

190. Watkins, L. Computers on campus: Three reports on what they're 
doing what they can do. College and University Business, 1970, 48, 71-73. 

Reports that in 1969thirteen ofthefourteen smallest colleges surveyed 
had computer facilities available for faculty and student use, while all 
but two of the large institutions also made computer services availal?le. 

191. Muller, V. A case for early reading, Unpiiblishecl M.Ed, thesis. Uni- 
versity of Alberta, 1971. ^ . u J 

Describes 1970-1971 field test of auper, a preschool cai sight w6rd 
reading program using the ibm 1500 computer facilities of the Univer- 
sity ofTjybcrta. Three-, four-, and five-year-old children chose pic- 
tured objects on the crt by pointing the light pencil at the screen. 
Instantly, a picture of that object was displayed on an image projector 
under the control of the computer. Under the picture was the printed 
■ word naming it. An audio message related the printed word to the 
' picture. Then the word appeared on the crt and the child was chal- 
lenged to name it. Eventually the child chose from as mai^. as four 
printed words displayed on the crt,. to match the picture shown by 
the image projector. Built-in branching provided remediation pre- 
sentations* A field test showed the program to be successful in teaching 
its 40 words tb two, of the three children with whom it was tried. 
192 Wares M.B. Use of the eomputier in individualized remediation at 
Nashville State Technical Institute, Paper presented at the National 
Reading Conference, Tampa, Florida, December 1971. 

* Designed to provide , remediation in mathematics, reading, and 
English, this program provides computer management for a reading 
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Instructional •ystem feat«ring,an mi (scored only on comprehension), 
-folloWCi^by^mpureMcoring^preMti ption writmK, and monitoring 



student ptogress. , , , 'mi 

193 Bossone ft M . & Weiner, M. ' Three modes of teaching remedial 
XSAcSi^P^<'**^ <^'^y^^' ^ pilot .m*. New York: City Univ.mty 
of New York. Bernard Baruch College, and Graduate School and Univer- 

I '^^ CoSaitti'cdmpUter based basic skills in English program to more 

MiUonal versions. Found no differences in achievepient. 
m Lemer J W. Computer simulation: A method for training educational 
dr^osticiaru. Paperlpresented at the annual conference of the Interna- 
tional Reading Association. Atlantic City. April 1971. 

Through computer simulations. students at Northwestern tJnivers.ty 
were able to diagnose reading disabilities of a nonexistent child who 
"attended" U»e clinic, was diagnosed and treated, and who responded 
* differently to different treatment's^ Students tested, observed and 
wrote reports; the authors thought the technique had promise. 

195 McMullen. D.W. A concept smpling procedure for quiz oriented 
ZvStion. Piper presented at the affiual meetingof the American Educa- 
tional Resejirch Association. Chicago. February 1972. 

The computer program sampled text from college materials in order 
to generate wordlists for content area vocabulary instruction. Students 
trving the program endorsed it. ,. „ V ■ 

1 96 Strang, H R. An automated approach to remedial reading. Psychology 
in the Schoob. 1972, 9. 4i3-A39. ' _ ' „„h, 

A program of automated remedial reading instruction was made 
available to grade six students as soon as t|>ey failed any classroom 
reading tasks. Children making use of this program outperformed 
controls in word accuracy and task completion. 

197 Randall. A.F. A computer managed reading laboratory program. 
Reading World, 1972. //. 286-295. , . , j 

Describes development and implementation of a simple cmi reading, 
efficiency program at Christopher Newport College. The cost , of 

development was $100. Costs were estimate^ at SI 12 for one year of 
use for 150 students. . . l-^ jT^I 

198. Wang. A. Index,to computer basid learning. MilwauKee: Eaucat.ortal- 
Media Laboratory. University of Wisconsin, 1973. " . . . > ^; , ; 
All -of the computer based learning programs reported, in tipie Jor 
publication are listed and descFibed.ki this mAt^. S^itn reading 
SSTms were reported to be available froin S^^f^ ^'^^ 
- university of New York at Stony Brook. TKese are «s}follows. ^ 

RHYMEr A dialogue pMnmXo %YO.mprehe.ndiijg ifl^in. 
ideas, fmdirig i^urposes^jdra'wing inferMces.gettn^ 
* • meaning frbfircontext,:^nd. recalling details.'. J. 

A diagnostic reading clo^e, test gr«seni|l ^ BiQii- 
troUed slides. ' \ 

A diagnostic instrumlsntjto detect Visual pre 

- problems..'- • ; * 

PHONIC: A slide tap?, computer contjtol 



DRILL n 



VIPCON: 



College dsnters 




tied program in word recognition for childreii in 
graded one to three \vho are having difficulty 



. , . ; IjCarning to rjad.. 
" cpNt^^: priirarjd practice Questions keyed to the Using 
' . \ Coiffiei/ scries (grades one to six). 
CONTEXT (Pracemerit /est): Prescribes which book to use ^ 
^ ' from the Using the Context series. , 

One listed pi^ograni,'"Suryey of Reading and Study Efficiency " was 
developed a( Loyol^ Univelsity of Los Angele^It was designed to 
■ involve tSe puipil With the computer through inquiry; dialogue; and 
prescriptions of ^'xts^, manuals, and audiovisual presentations. The 
Purpose was to improve stud/ skills of college students. 

Two werei listed as being .developed at Teachers College, Columbia 
University. ^ 

• reacSno: brill and practice, gaming, and simulation 
^ lised to teach initial reading to emr students.^ , 
^ . SITE:' A test battery for determining end of grade one; 

/ reading achievement. ' 



• . Other references to reading programs in icbl are not reported in this 
^ . section because. they were reported fully elsewhere. 
19!?; Newman, I. A systematic approach to the use of instructional objec- 
tives as ah.aid in teaching. Paper presented at the Ohio. College Council 
. . of the Intenultional Reading Association Conference, Dayton, April 1974. 
I* Introduces a Genefal Teaching Model for teaching reading to college 
students through specifying quantifiable objectives. As an example, 
f ' ah individualized bAi reading program is described. 
2()0. Huelsman, L.P.; Knief, L.M.; & Tui^en, J: CMi with a new twist. Paper 
' presented at the annual meeting of American Educational Data Systems, 
> Phoenix, May 1976. 

Presents project lern, a four part cmi useful to all instructors including 
t ^ •. ^ reading course instructors. The parts include 1) routing (or placement) 
. . ^ based on internal criteria, 2) tutorial lessons, 3) problem applfcation 
' and feedback, and 4) a monitor (a computerized course outline) to 
be followed by the instructor. . ^ 

Hqwc, 1 Personal letter, June 10, 1977. 

Reports progress at University of Edinburgh in teaching backward 
<^ ' ' < children to read using a touch screen device, against ^hich slides are 
^ \ rear projected. Children utter names of pictured objects, learning to 

; . 'A*'.. * ' associate the uttered sounds with the letters projected on the screen. 
V A -Con-ect choices result in information confirming the correctness. 

< incorrect choices lead to presenting a contrast between the choice 
■ -.f ^madc and the correct choice. Six of six children have learned to use 
> word attack skills with the computer and five of six have transferred 
. ^ >r their skills to the classroom. 

^ 202. Blackman, L.S. Personal Irtter, April 8, 1977. * 

: * In 1977, Teachers College,* Columbia University, was creating pilot 
' pfoRTams in cai reading, but^none were available for distribution at 

* tlie time of jvntmg. . ' J 

' 6'f - ■ 
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iioi Uoez. AA Penotial letter. April 5, 1977. , ,, . . ' 

' S^nTversi y ofK foundation. Written in^the M nnesots" 

that every syllable hai a vowel sound; 2) an on-line computer pretest, 
called r-chcck-inr tests each of seven tasks with three words and ^ 

rSites learners to any tasks not mastered; 3) inst^^^^^^ 

sheet type dUplays for practiM tasks, displayed by the computer after 

a mndSn choice from'a word bank; 4) an on-line checkout t«J^ .s 
taken; 5) a «ame called •^yllo" can be played when the program is 
completed (or tested oiit oO. . v. ion * 

204 Bitter. O.B. Personal communication, September 20, iv//. 

Poinuout that ProjectREAD.adialogueprogramteachingtlnrdreader 
level skills to upper elementary and junior high pupils wiTh teletype 
teSwl, was & updated at Arizona State University and was, 

, therefore, unavailable. «^ v- -r to-n 

lOS Hunka S. Personal communication, October /, i»/ /. 
205. Hunka S.^ ^. ^ ^^^^ ^,^2^ 'V^' P'^'/JILrht 

Also states that EXPER, a phrase readingprogram,fordeaf children^ has 
, had no extensive use in the past four years However, the time of 
* writing EXPER wai being reviewed for possible use in a school for the 
" deaf and a new program (based on the Distar model) m basic phonics 

and sound blending was under development with approximately 45 

of a projected 160 lessons completed. 



JcTvSS S use of the computer for'testing and programing in a < 
3Sr5ram,inG.JSchick&H.Merrill(Eds.),y««tor 
rTading prograflis. Sixleenth Yearbook of the National Readmg Con- 

207. rS, AD., & Zirkel, P.A. Computer application'^o instruction. 
Journal of Secondary Education, 1911, 46, ym. p«,«. . 

208 Yett. E. Computer assisted tutorial and testing system (catr). Pasa- 
dena, California: Pasadena City College, 1971. ^,„„/„V 

209 StolurbTl. M Computerassisied vocabulary acquisition: A termin- 
^'^iJScriproflcA.FindTppJ. Stony Brook. New York: Sute University 

210 tomTuur'isSed instruction applied to English spetting. Instmct^^ 
• mSand imvlernentation mimual. Alberta, Canada: Red Deer College, 

211 sShe GC. . College adult reading-past, present and future. Paper 
• pSSitU at the National Reading Conference, Los Angeles, De^mber 

2li S J L 'J The application of computer technology to the instruction 
^o}w^i^catedMs. Final rep<A^ Raleigh: Adult Learning Center, 
North Carolina State University, 1971. - - . 
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213. Strang* H.R, The automated instruction of practical rtoding ^ills 
to disadvantaged sixth grade chUdren, Intf^roving Human PerfQtv^ce, 

1975. < (2). 43-52. Jr " 

214. Robbins, W.E.. Sl Tharp, A.L, A natural language computerized 
instructional system for elementary education. Educational Technology, 

1976. M(3). 3^36. ' . ^ ^ 

215. Warlick, C.H. Computers in instruction. Austm: Computation Pe^jter, 
University of Texas, 1973. / ) 
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Chapter 3 

PUBLIC SCHOOL APPLICATIONS OF COMPUTERS 
TO READING INSTRUCTION 

After more than a year of searching, the list of school. districts imple; 
mentihg computers in some phase of their reading programs is still 
not exhaustive. We have found articles and reports of cai and/orcMi 
reading programs which have b6en tried (and /or rejected, modified, 
and retried) and/or which have (fortunately) even succeeded in many 
school districts, including most of the larger ones. New York, Philadel- 
phia, Chicago, Boston, Los Angel||, Dallas, Montgomery County 
(Maryland), and Portland have released reports relating their efforts 
, in this area. V: 

Several ittKlium and small school districts have also tried computer 
based reading ' programs: Rapides Parish, Louisiana; Mineola and 
Poughkecpsie, New. York; Fresno, Fremont, Sequoia, and Los Nietos 
(of Los Angeles) tfnified School Districts, California; and WakuUa 
aM Jefferson Counties, Florida. Most have continued their efforts, 
^eral intermec^ate units have provided computer based readmg 
programs for the cooperating groups of schools they served. Many 
-other schools, states, ancT intermediate school service agencies have 
also, undoubtedly, undertaken to provide computer service to their 
reading programs without publishing their efforts in such a manner 
as to draw our attention. StiU others are now developing such programs. 

The annotated references which follow will, therefore, provide 
only a partial description of the tremendous activity generated in school 
reading programs by the advent of the computer age. This will become 
even more evident in the following section. Computer Based Reading 
Services for Sale. ' ' 
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Philadelphia Public Schools 



Annotated References 

216. Farber, LJ. The development and implementation of a multilevel 
management information feedback system. Paper presented at the annual 
meeting of the American Educatioiial Research Association, Chicago, 
Februiiy 1974. 

Describes the Philadelphia school system's development of a multi- 
level management information feedback system (cmi) to monitor the 
operation of the reading programs in its eight subdistricts. The major 
steps involved were: 1) the determination of informatioa needed; 2) the 
development of nonintemiptive information colle^ion procedures; 
3) thfc design of display formats; and 4) the writing of computer pro- 
grams employing the ilistrict*s inhouse computer facilities to generate 

informaUon useful at the same time to classroom, school, and district 
administlption levels. 

217. Farber, K.J. Personal Correspondence, October 24, 1977. 

Explains that it has been foAnd inadvisable to combine in a single 
system classroorp instructional information with school and system 
management information. In 1977, a series of instruments (available ^ 
on demand) were available for computer processing by ncs scanning 
of response sheets upon which could be recorded any multiple-choice 
test responses up to 60 items. 

Management information about pupil's reading is provided to the 
system through a set of bar graphs drawn by the computer. Informa- 
tion to the teacher is,provided through printouts showing each pupil's 
answers to each item as either a plus (correct), or as the letter repre- 
. senting the cqrrect answer for that item. 

Among the computer processed instruments available to teachers 
^ are several levels of the Sight-Sound Inventory, the Phonics Inventory^ 
(initial and final consonants), and the Informal Reading Inventory 
for Secondary Schools. 

Also computer processed are Individual Pupil Service Forms which 
have yken piloted for possible future use in keeping track of the 
reading levels; the reading materials used, the supplementary reading 
services in which pupils are involved, the time allotted to reading - 
instruction each week, the manner in which the classroom was organ- 
ized for reading instruction, their Title I eligibility, and the number 
of days they were absent. This form will probably not be used, how- 
ever, since one per pupil is required and the processing of 265,000 
forms is prohibitive. In the meantime, classroom reading resources 
are summarized by computer from Classroom Reading Resource 
Data Fbrms filled out by the teacher for eath reading class. 

2 1 8. Diamond, J.J. ^g^report on project grow: Philadelphia's experimental ^ 
program in cdfppuier assisted instruction. Philadelphia: Philadelphia 
School District, Office of Research and Evaluation, August 1969. 

. • I ' . 
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Computer MiUtod InitnioU^ (cai) In developmental reading wai 
operative in four secondary whooli In Philadelphia. The achievement 



traditionally initrueted clatses. The results of the standardized reading 
rests were equivocal. Although the cai classes performed significantly 
better than comparable students in traditional classes, an attitude 
survey constructed for. the project indicated that the pupiU liked 
working with t|ie machines, but were frustrated when the system did 
not functiofiproperly. A discussion of the project, including the results 
..-^f nonstandardized achievement tests and an analysis of th<? pupils' 
r--^^ responses while interacting with the computer, is included. 

The project was continued withjBtudents jn the ninth and tenth grades 
who are reading below grade level. (According to a printout enclosed 
^.)}y Farber [see previous referenco), five secondary schools offered 
^ <Ai reading instruction to some 37 classes in 1975-1976). 

219, Charp, S,A., St Wye, R.A. Computer assisted instruction in a large 
school system. Journal of Educational Data Processing, 1969, 6(1), 28-39. 

Describes the fi^^large school system (Philadelphia) implementation, 
of computer assiljpl instruction, which included^more than 200 hourf 
of reading delivered to four schools. The central processor was (at 
the time of the writing) a Philco-Ford 102 which was interfaced to" 
eight terminals. The author language used in creating the lessons was 
INFORM. Units (emphasizing comprehension) were a^ follows^ 

Recognition of sentences 
Recognition and utilization of key words 
Labeling and categorizing concepts T ' 

^ Seeing the relationship between sentences and sentence order 
Orderipg and sequencing ideas and sentences 
Distinguishing general from specific topics 
Finding and understanding supporting details 
Selecting topic sentences ^ 
Drawing sound' conclusions 
Following directions ^ 

Points out that 254 hours of effort were required to create one hour of- 
CAI, but that efficient use is reducing long range costs per student, 
and that the school district of Philadelphia was considering formation 
of a computer services network with neighboring school districts. 

AddHioMi Reference . . , . 

220. Churp, S,A. Computer assisted instruction in readmg. Scholasttc 
Teacher, 1968, 5(12), 13, 16. 
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Chicago Public Schools 

221. Lllman, 0,H; cai in Chicago. Paper prwntcd at the annual meeting 
of the Aiiociation for Educational Data Syitemi, New Orleans, April 
1973. 

The Chicago Public Schooli' cai program has involved 1 2,000 itudcnts 
per day working in baiic skills (reading, language arts, math) at over 
850 tcrminaW. The coursework was developed by Computer Curric- 
ulum Corporation and results warranted expansion of the progrAm 
to the secondary schools in the fall of 1977. Previous research indi- 
cated student gains of at least one month for each month in the 
^ program. / 

Fremonu Californiai Unified School Distriet 

Annotated Reference ' ^ ^ , _ . 

222 Eller, L.M.^ Individualized learning usin^ rv. Educational Broad* 
' casting, 1975, 8 (4), 27-30/42' . 

Individualized learning using tv controlled by computer has Dcen 
implemented in the Fremont, California, Unified School District. The 
system provides tv and computer supportiin what appears to be a pilot 
program) to four participating schools^ho^e J<k:atiohs form a dm- 
mond over the area from San Franciscoto SanJ|)se ^nd from Fremont 
to Belmont. (The proximity is necessary because of the microwave 
television signal sent to some of the schools participating.) ' 
The instructional phase of the program is based on Prescribed Activi- 
ties for Learning (pal) with its J 38 reading programs. A teacher ' 
decides on a apccific ftrogragj selected from the Reading pal and, 
depending on the av facilities at the school, usesa monitor that receives 
a microwave tv signal from a base station orutilizes a video cassette. 
For reception of micro tv signals, each participating school has its 
own tow^r, receiver disk antenna, down converter, power supply, and 
an amplifier, tv signals and videocassettes can be used in combination. 

« 

Fresno. California. Unified School District 

' Annotated References it.. 
223. Lister, W., & Williams, J. Fresno reading program with computer 
assistance. Paper presented at the Rocky Mountain Regional Conference 
of the International Reading As^dation, Salt Uke City, November 1977. 
Described the development of a management program which involved 
- stating behavioral goals, developing criterion tests of reading skills, 

"~ and programing computers to print out rccommcndationi to teachers.* 

.-. High pupil mobility created the need for systemwide management, 

even though diverse instructional materials arc In use. 
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Tht flni Mtlni ii with t looUly dmlop^^ Informtl rSSdlni Inventory. 
ThU Invwtory Indlcttw th« l«v«l at which ikllli arc to be meiied 
with the lyium'i criterion reference tetti. Thctc arrive >" 
with itttdent namei preprinted to insure adminntrauon lo ihc prup^r 
itudenti, >5io provided are ikill check tetti to be admlnlitercd and . 
icored by teachen aa children practloj ikilli prlor^o taking a cntcrlon 
referenced (and oomput^jj ecored) pOitaiiewment. 
Children in grade two or above uie machine icorablc answer shccis. 
PirtI trade children mark on th« teeti. Their tciti Arethcn converted 
to -bubblecardi- (machine readable) by paid aidci. The bubblccardi 
are batch procewed during night houn (computer time rented by the 
school district). Tests and printouts arc delivered by the Fresno Unl- 
ned School t>Ulrict*s own Internal mailing system. Usually a twenty- , 
four hour turnaround time can be maintained. 

Thls^ system enables teachers to receive diagnostic-prwcriptive infor- 
mation about reading levels and 4kiU^ 

their classrooms f«jm another slj^K^ the system. Tbrbaial 
readea in use in tUTsVstcm (and ^qrwhich the computer managed 
pro^m. is daigned) are those of flft, Holt Basic Reading System 
% and the Houghton Mifflin Rfaders. ^' ; _ 

224 Continuum of pfrformanc^ odf&ctivfs^ leveb R through VIl. Fresno, 
California: Fresno Unifiei School Disti^p), mimeo, n.d. 

Sketches continuous progress program, outlines procedures used m 
implementing it. itemiMS;the skills tested, and provides a flow chart 
of the system as Wclras sample printouts, tests, and bubblecards 
(machine readable aoswcr sheets). 

■ . ' ■ ■ ■ "K, . 

Montgomery Comty Schools, Rockville. Maryldftd 

AnnotatMl Refweneei ' . * 

225 Dunn. A. (Ed.). Computer assisted imtmction program. A three year 
reTor, covering July I. .1971. through Ju A. 1974. Rockville. U^vfisS^. 
Board of Education. Montgoniery County Schools. 1974. .... 

Describe, the cai program begun in 1968. The project was federally 
funded until 1971. Sin<A that time other sources of funding have 
contributed. Duong 1971-1974. an elementary readingcurriculum was 
developed which^emj^ized decoding skills and related skijls such as 

rhyming. ^ • « ^ 

226. Morgan. C.E. .Personal letter. October 25. 1977. 

Pointed out that early efforts to program cai readmg were unsuccessful 
because of unsatisfactory audio support for the computer termmals. 
and adds that in 1977-1978 a new effort was underway. ^ 

227 Bernardo, CM. Memo to members of the board of education. KocK- 
' viUe. Maryland: Momgoi^iery County, Public Schools. June 30. 1977. 
Describe the development of a system for computer management 
of the reading program over nine school grades. The system was to 
make use of standardized tests already required (Iowa Tesu of Basic 
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Skills, \he Stanford Achievement Test, and the Maryland Functional 
Reading Test); It was also anticipated that system-developed cloze 
, tests might be used twice per year as sl means of monitoring reading 
progress of students. 

• •. ' • ' f. ' . . ■ . ^ • . 

Mineola, New York, junior High School 



Annotated Reference ^ 

Handler, H. The computer comes to the English classroom: Com- 
puterized monit^riflfe of pupil progress in reading. Educational Tech- 
%ology, 1975, 15 (1 1)^35. ^ . ^ 

AIMS, a civM-pr5^am developed at the New York Institute of Tech- 
. o nology,jias been in use at .Mine^a Junior High School since 1969. 
The system prpvides no instruction and is designed to diagnose, pre- >' 
scribe, monitor, and evaluate pupil p^y)gress in reading. The program 
maintains records of student achievement in eleven areas: 1) finding 
nlain ideas;,2) making inferences (drawing conclusions); 3) notfng 
and recalling details; 4) recognizing sequences; 5) following directions; 
. 6) finding context.clues; 7) finding information— study skills; ^8) de- 
coding word analysis; 9) recognizing affixes ^nd roots; 10) fecog- 
"■^ hizing synonyms, amonynis, and -homonyms; and n) vising^ 

Boston School System ^ 

Annotated Reference / • i a u • 

• 229. Innovative implementation of computer aided instruction. In L.A. Hams 

(Bibliographer) Title HI Pace Projects in reajding. Volume 2. Bloomingtbh,. 

Indiana: Eric Crier, Reading Review Series, 1969. ^ ... ' 

D^cribcs the Boston, Massachusetts, program,^esigned to develop 
diagnostic reading progranis for elementary and :^ec6ndary students 
in urban areas. The program was planned to serye 1 1,000 students. 

New York City Schools ; ^ - 

Anfiotated References ' ^a^a -v/^n 

23flirThe teribinaris the best friend I know. : , : Reading Newsreport, 1970, ^(3),' 

' ■ ■ 32-35.'' ■• ■■■■ • ' ' . ■. ■ 

• Using an elementary .English program designed by H: Wilson at 
* Harcourt BrScc Jovanovich; Melvin Mendelsplm (then Dircrt^^ 
CAi for New York) suggested that the following year New York City 
Schools would be usipg CAr reading. ' 
231. Films on cai. Educational Technology, .1969, P (7), 59. , 

Describes film available from rca. The film showed a 192 station cai 

• . programservin^l6New York City schools. The consultant was listed 

as P. Suppes. v - ' 
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Additioiial Retocnqi|a . _ • 

m wilsoh, HiA:; & Fitegljbbons, N.^ Practicc^and perfection: A pre- 
limmary analysis of achievement data from the cai Elementary EngUsh 
Program. £/cmCTiifi^ , W -' -i':-:^ 

233. Butler, CF. cai in New YorkCity: Report on the first year's operation;^i 
Educational Technohs^, 19^9, 9 (m, 84-87. ^ 

Dallas, T^as, Independent School District 

AnnotstcdBefecnce ' , . _ . 

234. Students use talking coniputer in Dallas bilmgual program; m vena 

Describes an esea TiUe VII and Title IV-C program which uses a 
computerized voicp synthesizer to reinforce reading and language 
; ' programs called roll and bolar. Students work in groups of five for 
/tcjjj;unutes, three times per week. 

Eastern Ken^ 

^ AnnoUlted Rieferences ; ■ ^ • 

235. Brown, H P. Personal letter. March 29, 1977, ^ J - 

Describes CAI program implemented with teiaype tcrminab ri^^ 
Tt)cr of schools in the Eastern Kentucky area. The corporation worjcfd 
with kca's computer division and Stanford University, The^bffware 
was' distributed by Harcourt Brace Jovanovich, The prograna was 
discontinued ii) 1971 , ^ j. 

■ 236; Mynhilr.-B, The impact of federal programs oh learning to read m 
Appalachian Paper presented at the annual conference of the Jnterpational 
Reading Association. Kansas Gity.' 1969, i . ; ^' ^ . ^ 
f b<^bcs esea Title III cai program in 20 counties m Eastern Kentucky, 

237, Reading; drill and practice teacher^s manual Ashland. Kentucky: Eastern 
Kcntucty Educational Development Corporation. 1972. ^ 
/ Provides the teacher with directions for using the CAI program ^ 
; supplement classroom reading instruction, Exjilaiits hbw teachers 
can caU lessons, how students enter^the program, and how the teacher 
IS informed of student progress and problems. Gives a complete hst 
of decoding skills, sentence skills, and comp/ehensive skillT practiced 
by students working at the terminals provided. 

^ New^ York State. Educaiipn D^^ 

Annotated References ^ - -^ ' ^ . t-- *. 

238 O'Reilly. R.P. iVw York state bank of reading objectives. Paper pre- 
' sentcd at a joint meeting of the Measurement in Education and Amencan 
Educational Research Association. New Orleans. February 1973. 
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The paper presented the rationale, structure, content, and procedures : 
for the computerized bank of reading objectives then being developed 

for New York state schools. The project was initiated to provide a 
• technical resource which would contribute to planning, design, and 
evaluation, of reading programs; The paper defines the organizing 
. . concepts for the project, including a generalized format for writing 
objectives, a procedure for organizing the generic fota of objectives 
into summative criterion bbjectives, a structure for scaling reading 
intent and associating it with objciptiyes. 

239, O'Reilly, R. P. Computerized banking as a resource ;for systematic 
'program' development and evaluation in reading. Educational Technology, 

1973, -75 (9), 38-40. ^ ^ ' .v . 

w SPPED (System for Pupil and Program Evaluation and Development) 
was a research and development project of the New York State Educa- 
' tion Department. The spped program included both cam "(Compre- 
hensive Achievement Monitoring) and scan (Systems Coding Analy- 
sys), parts of a comprehensive instructional managemlent system 
designed to aid several major jSrogram development function&i in " 
education: planning, design, installation, evaluation and the trans- 
mission and use of evaluative irtformation. The bank stores 1800+ 
specific reading objectives for kindergarten, through twelfth grade. 

240. Cohen, A.S., & Bednarik, J. scan (Systems C^g Anqlysis) com- 
puterized analysis of reading, behaviors. New York: Random House 
EducatiooatSystems Division, 1^74. ' 

scAN iS a set of instructional riading objectives. This set was developed 
to coincide with a criterion performance assessm'eht program, s^an 
and the Computer allow a matching of 1) reading behavior, 2) reading 
.test times, 3) instructional materials, and 4);instructional objectives. 
This allows efficient and affective matchin^,of student reading be- 
havior with expected or*, anticipated reading behavior, and with 
appropriate instruQtion^ and assessmjent materials. 
24L Computer tutor. American Education, 1976i 12 (5), 4. u i 

Described tel-Catch, a pilot programthen serving homebound school 
children in New York State: 100 children were enabled ta^dial the 
master computer (or central processor) by phone, place the .phone 
on the coupler, type out a lesson request; an<^get videoscreen "pages'* 
to read and respond to. Teachers were on shmdby to help with the 
' tnore than 2,000 lessonff^vailable to cho^ejrom. 



Red Bank, New Jersey, :^(jools^' 

Annotated Reference ^ ■ . _ - 

242. Let your fingers do the learning. Reading^wsreport, '2,7 (2), 

Operation Bookstrap (simulated gai) wgis carried put in 1971-1972 
by Red Bank elemeritatry schools v^ith the cooperation of Bell Tele-^ 
phone Laboratories, First alffl second graders dialed words they didg't , 
know on touchtope felephonjs^te word was decoded, spelled aloud, 
and pronounced for the artild on the telephone. The project was dis-r 
continued for Jack pf&nias. 
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AnnoUted'Rtferencif^^^ . / 

243 Scrlin/ j||^^ G6^^^^ Charlie BrowftTs cbfiiputcrized! Reading News- 

' report^i^^ . 

Describes program of comp^uter assisted pnmary readingat ParKer ^ 
Elementary. School, ^eai-by high school students did the question 

* Svriting and th^prpgramuig pn their leased IBM 1 130. The young pupils 
answered these<iucstionsMcroff-U^ of their school reading 

' lk)oks/ Reinforcement messages Wife given to young subjects when 
they responded correctly. 'j^acouragcment was given and they were , 
urg^ to try agaiii after an error. . ' 

Anho&tie^Reference 

244. Feugatc, J.T. Computer 'aidelS instructiora in Sierra Vista, Arizona, 
et^n^iary school^ Papea^reScntedat theannualmeeYingofthe Associa- 
tion' for Educational Data Sys^pms. Phoenix. May 1976. 

" Described esea Title I program of both cwi and cai readmg. The cai 
was a drill and*practicc i)rogram for g!;|^ts'thrce thrbugh six. ^ 

F^ughkeeps^i York, Shared Educational 
Cdrnptdter Syst^ \ ' v ^ 

Annatiitted Reference ' ' \ ~ \ ~~7. it 

i45. Dunwell. S. Report on write: A cai course in written English usage. , 

• jPdUghkccpsic;^New-YorK^ Shared Educational Computfer System. 1972. - 

An experiment utlizmg a cai spelling and word usage program ^Cr . 
* livered via teletype terminals to Poughkeepsie. New York, middle 

schoolers (fifth through eighth grades). The instruction stressed 
V spelling patternsTathef^thah individual words. Results indicated CAI 
. was an effective means of teaching spfelling. \ • 

Ra^iies Parish, LouisiariarSchooh . ' , 

'^AnnoUted References , J - t ■ 

?46. ^dmdualized reading instruction for students (iris). Alexandna. Loui- . 
- luma: Rapides Parish School Board, pamphlet, n.d. ' ' 

) A Title III (esaa) funded cmi prpject providing fordiagnosis of reading 
needs, location of materials for treatment, ianji the monitoring of 
progress— ^ with computer assistance. , ' ^ j.'* v 

>247 Individualized readihg instruction for student computer managed readii^r^ 
: *\system: Validation feport: Alexandria, Louisiana: Rapides Parish School 
^ ■ "^Board, 1977. " . . 

The project provided locally constructed diagnostic tests, computer^ 
indexed teaching materials, criterion referenced tests^ and. periodic 
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summaries of progress for individual studenU. classes and scho^^^^^ 
iSst »nd second years of the project were used^ 
IS S SSng of the^irious components; the third^^^^ 
imnlcment the program and to investigate its' effectiveijess. Results 
' ro'rlTSLip^oa'^96 pupils from grades thr^^^^^^^ 
V nine with 143 puRils on control groups are reported for student 
achievement. 

kdnsas MiMuri, Schools 

^'^fo^tT'^ A comparison of wo public school comput^^^isted 
^•SS2nS-y.clpa% preset 

- cSn Educational Research Association. Chicago. Aprd 1972. 

describes short, half-hour, single concept enrichment lewons that 
: alSSl student to bypj^ss a sequence if his pretest performance 
- '•'^ fiiSd c^S masteo'^eloped in Kansas City, these cai lessons 

- ■ M^ISiSio reduce the redundancy that frequently causes 

'liludcnts to progress slowjy'^in programed maten^^ 

Ygrkiown Heights, New York, Schoqls_^ \ 

-n't • . ^ . . 

An^tatMl • J ) j„aex to computer based learning. 

- *^^^A listihg of a fiti? m CAiprogram for word and Irtter recognition 
Thrpr^ntotipns were both auditory and visual aftd involved both 

upper and lowercase letters. 

♦ , ' ■' . . ' • 

^^"SSmpS^" >york overtime. ieading Ne^sr^ort, 1970. 4 (3). 3(V31. 
Los Nietos School District of Los Angeles County : 

^^l"o*'*^"*(7ArT„ A WanB (Ed) Index to computer based learning. 
""' SZ^S^^n^^ "-ersity .f Wisconsin. 

• ^'^\ists elementary and junior high cai drill and practice reading pro- 
iSis in wSr. CaUfornia, as operational. The programos entitled 

^ the ESAA Basic Program; ^ .• w™!, 9S 1Q77 ' 

w r'ranHall ND Personal Communication. March. Z5. iv//.. 
252. CrandaU f^D J^^^^^^ ^^j„g ^ terminals and anUcipating m^ 

crS th^ number to 84 for drill and practice in rtadmg. math, and 
^a|b arts. By so increasing, th6 system would allow each child 
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20 minutes per day at the terminal. Itis reported l*lat<va is cost*ffeo 
tive and that in the first two years feeajl qras s^cflleXO^ from the llJtt 
to the 38th percentile. The programs us^>re tJiostWf tl»e Coniputei' 
Curriculum Corporation (see? Chapter sf. " 
253: CAi gets credit for dramatic achievement gimscfor nuiwnties. Phv-DeUa. 
Aappan, i977;5i9 (4), 200-291. V " j > ' 

Reports project director's report to A HjTuse of«epasentat.vf s pa^l. , . 
and cautions in interpretation urged by i C9aiei5e coniputtr expert, j 

lultnomah Qounty. Oregon, Intermediate * 
Education District 

•254; Reading im In A/ Wang (Ed.). Index to computer Jjasedjear^^^^ 
Milwaukecrinstructfonal Media Laboratory. University of >yiscorisri^ 

^^^^This Portland, Oregon, program is entiUed "Parkroke cmi F^adips^ 
It provides coinputer assistance for an elementary scho^ rea<Jing., 
management system. * ' -^■'jr. 

255. Cooper,. M.K., & Tobey. G.R. . A ^^^^P'^'^r 

system for'iCE, Paper presented at the annual meetmg of the Association 
for Educational Data Systems. Phoenix. March 1976. ^ 
Described the implementation of a cmi system based on the Wisconsin 
Dwign for Reading SkUls Development in one school in Portland. 
Oregon?^ 

Los Angeles, California, Schools 

Annotated Reference . * . . . • 

256. Reading. In H A. Lckan (Ed.). Index to computer assisted instruction, 
third edition. I4ew York: Harcourt Brace Jovanovich. 1971. . 

- Lists cMlpferam developed to help manage reading program with 
GinnBaMlReaders. 
? .. " ■ 

Cincinnati. Ohio. Public Schools 

e ■ • 

Annotated Reference / . r u ^ ^^^^^nf 

257 Morgan, M.M. Computer assisted instruction for the blind and deaf. 
* Paper presented at the annual meeting of the American Educational Re- 
search Association.'Washington. D.C.. April 1975. 

Describes a Title III project in Cincinnati. Special education teachers 
were trained to prepare cai lessons and to monitor children trying 
them out. cai was found to be beneficial to hearing impaired children. 
Attitude measures indicated that teachers, students, and parents 
reacted favorably to cai use. j 
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.:Qj.^^^^^mp/?wr, Tennessee, Public Schools • - / 

' •' ■ • * ■ » » 

' ' Annonited Reference 

/ 258. Joiner, Lcc. Personal communication, December 15, 1977. 
* . ' . cAi in bothi reading and mathematics was tried in the late sixties. 

* Curricula available from the Computer Curriculum Corporation and 
• , ' from Harcourt Brace Jovanovich were used. The results in math werfe 

superb, while the reading results were equivocal. Therefore, the school' 
*: "district decided to use the program for what rt taught l)est— 

mathemlatics. In 1977, 64 terminals were in use for mathematics. 

Pontiac, Michigan, Schools ' \ 

Annotated References 

259. INDKOM. rindividual'^ hnmunication ^ysiem). Final Report, Pontiac, 
^ Michigan: Waterf'ord Township School District, 1970. 

The report, is a complete description o£ the cai project in reading 
and mathematics for grades four and five. Rationale, instructional 
strategy, development and implementation as well as potentials and 
conditions are disciissed- 
' 260..Hannan, t. Computer assisted instruction— State of the art summary. 

Audiovisual Imtruction;\91Q, 15 {6), 9^-9^. , 
* A review of an indicom progress report. - 



Norfolk, Virginia, Schools . . ^ 

ybinoUted Reference ^ . . ^ . 

261. ToKar, E., & Ford, V. Effectiveness of an esaa funded information 
feedback system on the reading and arithmetic achievement of black and 
white fifth grade pupils. Paper presented, at the annual meeting of the 
American Educational Research Association, San Francisco, April 1976. 

\ The authors used a computer system called mips (Multiethnic Infor- 

mation Feedback System) to monitor performances in reading and 
math and to evaluate both the needs of the students and the effective- 
ness bf the instruction. Results indicate the MIPS program significantly 
iijcreasilf reading and math achievement. 

Mason, Jifichigan, Capitol Area Career Center . 

Annotated Reference m- 

262. Danford, J. / cmi at Capitol Area Career Center, Mason, Michigan, 
" in H.E. Mitzcl (Ed:), An examination of the short range potential of com- 
puter managed instruction: Proceedings of a conference. Chicago, Nov- 
ember 1974. (ED 112-943) 

A Univac 70/2 coBot program analyzes job information and manages 
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instruction. Individuals receive individualized learning packets which 
. speU out. the necessary job objectives. Basic skills testing and evalua- 
tion for each individual ait related to those necessary job related skills, 
and a program of training is developed. 

'• ' .-» ■ ' ' 

Other Public Schools 

Annotated Reference . .. , , a .^^.r^u 

263 Scidel, R.J., & Hunter, B. Academic computing directory. A search 
for exemplary institutions usin^ computers for learning and teadting 
Alexandria, Virginia: Human Resources Research Organization, 1977. 
The directory, compiled in part from a nsf grant, summarizes many 
elementary and secondary pu^ic school computer managed and 
computer assisted reading programs. Included are Sierra Vista, 
Arizona; Los Angeles,^ Whittier, Atherton, Newpgrt Beach Palo 
^ - Alto East Palo Alto, San Francisco, Redwood City, and Escondido, 
California; Lakewood, Colorado; Greenville, Delaware; Washing- 
^ ton D.C. (Gallaudet College, Kendall Demonstration Elementary 
School); Chicago, Illinois;- Shawnee Mission, Kansas; Alexandria, 
Louisiana; Westford^assachusetts; Mason, Pontiac, and Water- 
ford, .Michigan; HopMis, Minnetonka, Bloomington, and St. Paul; 
Minnesota; Omaha, Nebraska; Teaneck, New Jersey; Albuquerque, 
New Mexico; Brooklyn, Williamsville. Freeport, Edinger, Guilder- 
land DeWilt and Cjsntereach. New York; Dayton, Cincinnati, and 
Peninsula, Ohio; Portland, Ciregon;: Memphis, Tennessee; Bryan. 
Dallas, ai>d Richardson, ^Texas; Safdy; Utah; Norfolk, Virgmia; 
•* Seattle, Washington; and Madison, Wisconsin. 
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Chapter 4 ^ 

COMPUTER ASSESSMENT OF READABILITY 
AND TEXTBOOK ANALYSIS 

Computers can "^te-^asily be-programed-ta count JetMs^Jwordv 
Unes/sentences, and marka^f punctuation. And some computer pro- 
grams ^o just that. By^uhi^g >yords per sentence and percentage of 
hard words, the Fry f^Pula can be applied. Two programs de^pply 
the Fry formula. With the same sort of count and the addition of a 
<;onslant, the Dale-Chall readability formula, can be computed. Three 
programs do compute it. The Navy Automated Center approximates 
the Flesch.forniula estimate. Four other-computer programs can apply 
the Flesdh formula. An Oregon project has developed a program Which 
simultaneously computes four readability cbefficient*. 

^y counting letters per word and matching that statistic with 
syllables counted by, humans, computers have derived formulas for 
. predicting letters per syllable and constants to be used to estiinatc 
^ syllables for those formulas reguiring a syllable count. For those syn- 
tactic components, a compuafczed measure of syntactic.density has 



been created and tested, AnSbr those interested in compreh^n^ 
a computer selection of key words has been designed. FinalljC^ssTstem 
for computer abstracting of text has been developed. 

Some of these computerized programs use well known cpippiiter 
languages such as Fortran, Others, such as /rexAN. are programing 
languages all by themselves. Very few have actually designed computer 
readability programs to provide estimates of the reading difficulty of 
materials which were written for school children. More frequenUy 
the programrWgrweated to aid the researcher in classifying materials 
or generating new materi^ils for studies in reading comprehension. 

AnnoUted References . * . i ♦ ♦u^ 

264, Barry. J,B,. & Stevenson. T.E, Using a computer to calculate the 
Dalc-€haU formula. Journal of Reading, |p5. 19 (3), .218-222, , 
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w • . ■ ; 

' Explains rapidity and accuracy of calculating textbook readability 
levels by computer. 

265. Bunde, Gary R. An effective evaluation between manual and auto- 
mated readability counting techniques, cnets Report Number 5-75. Pensa- 
cbla, Florida: Naval Education and Training Command, 1975, 33 pp. 

The Automated FIcsch Count and the Navy Automated Counter 
^ were found to be approximately equal in speed aiid reliability. 

266. Coleman, M., & Liau, T.L* . A computer readablity formula designed 
• (ormsichincsconng. Journal of Applied Psychology, I975,50(2),283-284. 

Points out |hat there is no need to count syllables, smce word length 
in letters is a better predictor than Viford length in syllables. The for- 
mula then generated uses Jetters per 100 words and sentences per 
. 100 words. ' ' • 

267. Coke, E.U., & Rothkopf, E.Z; Note on a simple algorithm fcr a com- 
puter produced reading ease score. Journal of Applied Psychology, 1970, 

54, 209-210. . 

Compared Flesch Reading Ease Scores based on syllable counts by 
humans-with-computenzedjco res- based on vowels per word, con- 
sonants per word, and letters per wora~(ih place of syllables). A corre- 
4ation of .92 was found between scores based on syllable counts and 
scores based on vowels per word. / 
260. Harris, A.J., & Jacobson, M.D. Predicting twelfth graders' compre- 
hension scores. Journal of Reading, 1976, 20 (1), 43-46. 

ftcscribes^redictive validity, of Harris- Jacobson formulas, which, 
are complex and thus require computer processing. 
269 Jacobson, M.D., & MacDougall, M.A. A computerized model of 
program structure and learning difficulty. Paper presented at the annual 
meeting of the American Psychological Association, Washington, D.C., 

1969. , V, 

Proposed a computerized system for detec^ning readability or 
programed mate nSlr - 

270. Jacobson, M.D., & MacDougall, M.A. Computer' management of 
information and structure in computer supported instructional materials. 
Educational Technology, 1970, 10, 39-42. 

J Readability measures can evaluate both student performance and 

program structure. . 

271. Felsenthal,-H. Readability: Computer utilization: Paper presented 
• at the annual conference of the International Reading Association, Denver, 

May 1973. ^ . ^ , 

Describes the development ofxEXAN (Textual Analysis of Unguage 
Samples) at Purdue,' and the variables texan measures. Estimates 
were generally close to expected readability levels, but some wide 
variations were noted. Syllable counts were estimated by dividing 
^ , average word length by 3. 1 127 (a constant). 

272. Hopkins, C. J., & Moe, A.J. The validation of a synthetic syllable 
r count appropriate for computer determined readability estimates. Paper 

presented at the annual conference of the International Reading Associa- 
tioh, Newr York, May 1075. ^. , r .. ui 

Letters-pcr-syllable constants were derived for use in place of syllable 

counts in readability formulas. 

■ . ; . ■■ 
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273. Herndon, M. A. An approach toward computer control of redundancy 
in textual materials. Jnur*^nls pf Reading Behavior 1976, 8 (3), 259-271. 
Describes progress of rde, a computer program for Redundancy 
• Detection and Editing. With continued pt^cess, the program may 
offer a less arduous task for partially sighted individuals and foster 
(less redundant) reading for others. 
274 Joos, L.W. Computer analysis of reading difficulty. Paper preserfted 
at the annual meeting of the Association for Educational Data Systems, 
New Orleans, April 1973. , ^ • > 

Describes an automation of the Dale-Chall Formula for Estin^atmg 
Reading Difficulty. 

275:Klare, G.R. Automation of the Flesch Reading Ease-ReadaBility 
Formula with various options. Reading Research Qtiarterly, 168-1969, 4 

(4), 550-559. ^ 
' Gives options in computerizing the Flesch Reading Ease Formula 

-and suggests best choices. 
276. Koethe, M.E., & Coke, E. U. A scheme for text analysis using Fortran. 
Paper presented at the annual meeting of the American Educational Re- 
search Association, New Orleans, February 1973. 

A discussion of the development of a program which measures com- 
plexity, of text in word length/sentence length, key word occurrence, 
and certain style indicators. The uses of such a program are 1 ) grading 
essays, 2) identifying sources of response bias in tests, 3) aiding editors, 
and 4) aiding researchers in establishing text parameters /ot research 
in communication. 

277 Mockoyack, "W.F. The application and evaluation ofPLATO IVinAF 
/ technical training. Lowry afb, Colorado: Technical Training Division, 
United States Air Force, 1974., 

Describes PIRL readability formula and gives results of comparison 
with other formulas. 
278. Moe, A.j., & Arnold, R.D. Computer assisted readability levds of 
twenty-five Newbery books: Reading Improvement, 1975, 7-2, 59-64. 
Used computerized versions of the Lorge and the Fry Readability^ 
Formulas to estimate readability of Newbery books, i 
i79. Stolurow, L.M., & Klare, G.R. Project create^ (Combined Resources 
for Editing Autor^ated to^ Enlighten Students). First Annual Repoi;t, 
1969-1969. Cambridge, Massachusetts: Harvard University, Computation 
Laboratory, (ed 032-778) 

Two maior projects in creates related to reading, known as tree and 
CAiBU. ^Ep encompasses the development of computer aided revisions 
of adult basic- education, materials, caibls is the development and 
implementation of basic language skills and reading materials. 
280.Thbmas, G.; Hartley, R.D.; & .Kincaid,,J.P. Test-retest and inter- 
analyst reliability^of the Automated Readability Index, Flesch Reading 
Ease score, and the Fog count. Journal of Reading Behavior, 1S75, 7 (2), 
149-154. ^ , ^ 

Six analysts applied three computerized readability formulas to 
derive scores which were then analyzed for reliability and time require- 
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^ mentt. AU were highly reliable. The Flcsch took the greatcsf amount 
of ^e and the Automated ReaaabiUty Index was easiest to program. 

281. Watkins. C.E. readabiuty. A program available from Project conduit. 

Oregon State University. Corvallis. Oregon. 

■This program, written in Fortran for use With cdc 6400 processor. 
,k simultaneously calcutates four readabUity estiiMtes-Rcsch Da^^^ 

■. '■ Chall..Farr-Jenkins-Patterson. and Danielson-Bryan. It is intended 

for use wiih communications research; 

AddMonat References , ' , 

282. Edmundsbn. H. New methods in automatic abstracting. Journal acm, 

283 S^J -^l^Sb?.^*F.; & Zamora. A. Automatic abstracting and 

■ indexing.* Production of indicative abstracts by applicatioa of contextual . 

i ; infercna and syntactic coherence criteria. Joumalofthe American^ociety 

^ for Information Sciences, July-August 1971. 22 (4 . 260-274. - 

284. CarroU. M.N.. & Roeloffs. R. . Computer "^'^^y^'^^i'""! 
word frequency analysU. /ImencOT DocMmenrarion. 1969. 20(3). 

285 Fang i!e. By computer Flesch's Reading Ease Score, and a syllable 
'»»unt«. &/iavW/S«>nce. 1968. /i 249-251. , ^ ^ 

286 Felsenthil N.A.. & Felsenthal; H. V"I'»"JS '^'^ computer to assess 

. of the American Educational Research Association Chicago. April 1972 
287. Gillman. D.A.. & Moreau. N.A. Effects of reducing verbal content 

in CAi. AV Communication Review, \969, 17, pi-ras. , 
288 Golub. L. A., & Kidder. C. Syntactic density and the computer. Ele- 
mentary English, \97*. 51, \\2i-im. . , .. 
"289 Luhh HP. The automatic derivation of information retrieval encode- 

■ ments from machine readable texts. Documentation and Library Science, 
;1959, J. 1021-1028. , ' ' ' : 
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Chapter 5 

SOURCES OF COMPUTER $ERVICES^ 

Schoob and colleges make use of computer time as it is available. As was 
pointed out earlier, some public schools use the computer facilities of 
banlcs, trucking companies, or nearby colleges to process their data 
and/ or' diagnose and prescribe for instructional needs., For schodls 
and school districts without available expertise to computerize their 
'own instructional programs, or instructional managem^t systems, a 
'^number of 'companies offer computer programs or computer time (or' 
both) for a price. 

At least four kinds of companies have been marketiuaLComputer 
assisted or computer managed readihg system^: 1 ) book pi|Slishers who 
have long served tbe reading materials needs of schools,' 2) test pub-r 
lishers, 3) -experts m computer programing and systemrfdevelopment, 
and 4) manufacturers of computers. (As the reader will soon note, 
sometimes two or more of theforegoingare combined in one company.) 

Each type of company will be discussed separately and amiotated 
references will be presented as appropriate. 

' . ^ ' ' -.'"^ . • 

Book Publishers * 

Book publishers are aware of^the possibilities and have explored 
cAi and CMI with many school districts. Tom Beall, a consultant for 
American Book Company, pointed out that he had worked with the 
Minneapolis schools^ on Project pyramid, which was to luive become a 
computerized management system but stopped short of computerization. 

Addison- Wesley tried publishing the Ransom 'Diagnostic and 
' Prescriptive Reading Program (a cmi system) but gave up and with-- 
drew the program from the market. At the time of this writing the extent 
of Addison- Wesley's involvement with computers wa^ hiring computer* 
companies to ru^i readability estimates on stories^ing considered 
for inclusion fn their readers. ^ . 




; Harcourt Brace Jovanovich developed and marketed two cm 
reading programs between 1967 and 1971. One of these was ca/ Ele- , 
mentary English, a drill and practice program designed to supplement 
basal reader programs in grades four, five, and six. Teachers at any of 
these three grade levels could select from a 320 lesson sequence those 
topics fitting their lesson plans and direct the computer to present those 
lessons to the students. The other program was cai Remedial Reading, 
a three level sequence of 180 lessons per level for middle and junior 
high school pupils reading at least second reader level. After initial 
pretesting, the students were branched into the lessons for their ten to . 
twenty minute daily, sessions at the terminals. 

Excellent results were achieved with these two programs at several 
sites. Among those,school systems usingthe Harcourt Brace Jovanovich 
software (programs) were New York City, Cincinnati, Memphis, 
Macomb (Mississippi), and Waterford Township (Pontiac, Michigan). 
More than 3,000 students were on-line with the English program and^ 
nearly 1,000 madjc use ofthe remedial reading program. However, even 
though software costs were reduced to only 7.5 cents per student contact 
hour, the installation and iftaintenance costs for computer hardware 
were high^md Harcourt Brace Jovanovich ceased, marketing these 
programs^^^ . ' ' . ' 

For some time, the Uppincott Company has been working with 
schools in Richmond and Roanoke, Virginia, to develop a CMi program 
for those two districts. However, differences in school district needs 
and differences in computing machinery have hindered progress there. 

Pre.nticc-HWk Developnient'aP l^anii^^ Centers have begun 
merchandising the pr6ductt|||^e marketed by the Responsive Environ- 
ments Corptfratibn. Ori||^Hfew^the Edison Responsive Environment 
(ere) or Talking Typ^|^Hpcomputerized electric typewriter with 
jurabo sized type, micropWK speakers, and a projection screen. This 
device was automated by Richard Kobler to take advantage of a me- 
thodology 'developed by O.K. Moore, who used an electric typewriter, 
a tape recorder, and a slide projector to teach his two year old daughter 

^ to read. ' ^ ' ■ nu r 

There are three phases in the operg$Jbn of the machme. In Phase I, 
the machine acts like any other electric typewriter. In Phase II, the 
typewriter responds to the. pressing of a key with a one second sound 
recording (the keyvoice) which may give the letter name, the phoneme 

• it represents, or any o'ther information which can^e imparted in. one 
second. PhasesT and II are free phases: the child can press any key. In 
Pl)ase III, the machine is controlled by computer programing so that 
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np'key tan be depresses! until it is appropri'ate to the program for it tj^ 
be depressed. This locked key feature may be used in conjunction with 
the keyVoice to prbvide simultaneous oral and visual"stlmuli"mi:DTnplex-7 
instructional combinati'ans.' 
• The results of using the ere have been generally favorable whether 
L the target populations ^vere preschoolers, adult illiterates, or poor 
VeaderS in. ths. intermediate grades. Recently, a method called Oral- 
igfaphic Instruction, has been devised for presentation by the ere. In 
tiii^ 60 lesson program, the student is presfinted with letter-sounds and 
Syn\bols which he learns to blend into words. These words ^re then- 
printed for the student tp'hear, readj[and record), and write for cdm- 
pafison with the machine model. These 60 lessons provide from^l20to 
260 hours of instruction. ■ 

Annotated IReferences " • * ' * . ' - ' , 

290. GreeiH^b.R. {Learning to recognize words and letters oriacAi terminal. ; 
■ . P^aper presented at tfl|anrMwl conference of the International Reading s 
A*ssd6iation, Boston, April 1968. v * 

Ajn IBM 1050;^v computer system was used to teach four-year-olds ' 
» word and- leHer recognition. Tapes and slides wefe ^Iso used. In onp 

- . iexperiment si^jteeh disadvantaged children explored th? (typewriter);, 
keyboard for six sessions and then were given mat^ihing tasks using, 
words only., fn a second experiment, ten chilcfreh were traihed'in words 
oTiiy and ten in letters only. No differences w^re found in word ato* 
> ' letter programs, bni* b6ys did better than girls in both experimen^R^>( 
* ' in a.third experiment^with middle class children, there were no sex' 
^ \ \ diffbwncc;s,'.but letter programs were' better than word programs^ 
the'^Uthof believe'd thc.CAi progjram was too^slpaV^o react to stuc^eht 
. rc^poose' but that it was.good for boys. * . > ^ « . 

291.ikeading 1609. In A, Wang (Ed.), Index to computer based learning. 

Milwaukpe: Instructional Media jLaboratpry, University of Wisconsin, 
* ' ' 1973 ., ' ' ■ .\ 

' A very Crief description of the Remedial Reading prograrti (once 

. marketed and still owned by Harcourt ^race Jovanovich) as used by 

the. Eastern. Kentucky JDfevelopment* Corporatipn, a public schopj 
. consc^ito. ■ \, ^ 
291 Seriin,. J, . TiJ|for oile. Reading Newsrepqrt, 1^70 5 (1), 18-^. ^. . 

Describes tttc development of the Ransbm Diagnostic and PriiScrip- 
s^y^ live Reading Program in Fresno and Los. Angeles, California, schools 
priortp^the'cpmputerizing of the program, and its short-lived mar- 
> V keting by ^AddisofiT Wesley. ^ . ■ • ^ : . 

•2i>3. Moore, O.K. Autbtelic responsive environments and exceptiohal 
^ chilSreri, in O.J. Harvey ^(Ed.), ExperieMe Structure and Adadptakility^ 
N6W Y^i-k: Springer, 1966.. , \/ ^ ^ V - * 

- . bpscrilJps' the .talking typewriter asN^responsive crpvironirt^cntrfor a 
■: ' ■ youijg^child who types on a color coded keyboard with finger^ ^M'^**. 
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• ' V have flngcrnailrpaiirfcd to mWhfingcn to the colors of the kcyboa^^^ V \^:^ 

294. Frazier. R.l, & Zaalav, S,S: An automatcd anti npnautomated system 
— -^Heach^ng^a<//f^g^gtfg^ ^ 1970 7^ (2) , ^5-119, . . . .' : - / .' 

■ l>cscrf^^^ bf ;|in 18-station Edison 'Responsive Environr / , . 

menfsystcm by Prince George's County, Maryland, Board of Educa- , ■':4r , H 
Uon. Twenty-two second and third gi;ade chi!dre.n,'v/)io were at leas^i a 
a year rc^rded ii^ reading! \vtrtf taught Dolch worbWand other wordj 
• from theSchocOi&iasal readers. The 1 1 

iised ;a nSnaiitoiiiited electric typewriter. The elffi^iip (N'.- ! 0: 
gained two years in reading test norpi scores . 

gained .^he.'.' - ti,^ 

295. '^Richardsoh, E., & McSweeney, J. An a^najy^^s of ere .Talking 
Typewntcr*" as a device for teaching beglnninjj76adingdaUs. iSc/^ca/Jow^^^^^^ 

^V/ 7Vi?A^^0^, 1970; /a(4), 81-89. ' . /^.■•'■'^^''S'A-^f'^'^^'''' 

' * * An evaluation of the technology of ^he m^^chine ^self and of its pro-< 
graining for teaching reading. An excellent description of the deviqcj 
' ' i$ included. The authors base thfiHcoiicU^idns ortrejtpencnce jjfii^ 
a; • the device at P.S. 174 in Harlem (New 3^k-City)Cwhere it w^s^ v 
in conjunction with a .projeo<Jbected*tw Ij^mar Gotkin. , . 

296. SchuImtS^J^A Stcg, 'D. .iQlh^Ptnjjh^ possM ^<^i>fw^^f^^^ v ^ 
nificarice 6f early childhood educationdrnfchrio logy. P^pcr presented, ai.^^^^:^^^^^^^^ 

^ the annual meeting .of the American Orthopsychiatric Association, Ne>^;::^*^^ : > { ^ 
v^H.'Vork, May-Jun^^3: • ■; ' ^ • j^' ^ > ^V^^^^i 

• ' Reported that gains using the Edison Responsive Envirqnme^t wcrfif. ^;^;^y/- 
. ' twice those made by other youn^ childrbh not using the >i^E- :v • 

297' Steg D. Effects of individual programed insifuctipn QJ^riitialiiri^^ 
; ' sitilb^andAahguage behavior in early childhood, P^^?^^^?|fe^;^^ V 

annual cohfcrenbe of rtfe International RSftHng Association^ Bf^^?vA i^^^ 
Anril-1968 ' ■ ' ' JjfS^ • ^ ' >' • "•v"*; . -'^^^V' ^-S 

• . -Twenty s^en thtef- Attd four-year-c3& children ^fromM 

' ' middle cirss homes were taught with the Edisdn Resp6rts.v^^Av\rpt< 
v \/ .ment 5omrn,tcrizeii;ypd^ter. 



mps were taugm wiin me coison i^capuuaiv«^%i%rv*'^ ,.::>^^ : 
ized typewriter. First they \fi^xiic<)r\^^n^ifi^ 
' then tp ty^ words antfftdries. At t%nd>bf fiVe^oatW 
* ;W and p<)sttes(ed^ chfldteh could #n^; all .upp;CT ^aj9;i^gaje>^ 

d*fcouId type t^SLown nartieg. Thera was nV dif (crtrifc*^ jg^^^^ 



Tetters and 'could type loeir^own n»uic». iii^. **. n-- 
'language -deveiopment'of in primary l^^^^^^^^^^^^f^^^^^^ 
'J! •'r^mddle.da^s \q mean^was ^ - " acc #. 

* :298^ Stejg, ftiR^ji Schcnk. R " 



is 17 paini§ above the^ow^r class ^rt^at^^ , 
qnterve^ian thrqUgfi.tejchnplM 

fnrTVp'effeter" revisited. fi/iic^/Zona/- T^c/jfi^g^ t 
Dis^bes 'systematic, use- 'of/tW>E^^^ V 
Qbn<ftoorf:Ccitffer Jrom tpj.§*7,\ Repbits^.studies;in^ta^^^ • 
rdvantagcd children maintlirie#|arly gains frdi?)' losing tHffcTaljcin^^^^^ ^ ^ 

I-;:' - - v^TVpewriter.^^^^ :^'yy?.l'^'^'^^ 'l^'- ' '^^ ■•■V' v'\4i'^' '.^^ ^ 

Ratcky&^*r 'fc. ejfeci^'ofor&bji^h^^^^^^ 

/ ' • of the^AMo8Sti6tt ChUdrerT.Vilth^^i^^ pisabihtieSi l^ 



•. , iJlidyea> .results of the slxty-Jesson pr^lographic- (phonic, , sound- 
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'' blending) method which can be presented" by either the "l^lking 
I - ' typewriter" or thtf'"TaIking Page" with the "Voice Mirrqr., The test 
• scores for thirty one Iearn,ing-disab%d chifdrenvjvho Completed the 

p ToBrain-wpr rraadui i i lrselected-frbm-thok^ ■ 
usual smairgroups for LD clA 

their controls by approximati^i!«o!i)t-haIf year. ^ . ^ 

300 Ratekin. N. The effect of' oralogfaphic instructioW on the reading 
achievement of disabled learners: Afinalrepprt. West Orang^. New Jersey: 
, Prentice-Hall Developmental Learning Centers. 1977. r 

An end of year repqrt on the project descnbed »bove Forty-five . 

cxpe'riiTiental |ubjects m?dc greater gains than did forty^ur control > 

subjects. ' ' ^ 

30*l*''S'i?flpW ihe Edison Responsive Environ^ 

Tent Learning System:. The talking typeyvriter,^^ York: Responsive 
Environments Corporation, n.d. (EDt)28 648) ' ^ 

302 Long, S. Personal telephone coiX-ersation. November 18. li»77_ 

303 Fitigibbon. N.H. t'ersonal correspond.epCe, November 15. mi. 

' 304. Pines.~M. What the talking typewriter says. New York Times Maga- 

305. orodS'lf S^!S bopdwin, T^C. In a dark mirror. Mental Ifygiehe, 

306. REALa' fn H^A." Lekan (Ed.). Index to computer assM^ lt*uuction, O 
- third edition, New York: Harco6rt Brace Jovanovich. 197.1. , 

307 Sten DR Early intervention through technology: A seventh year 
■' report. /i>tfS-/97J.^Paper presented at the annual conference of the Inter- 
national Reading Association, Anaheim. May 1976. u \ 

308.<'D'Annun^io. A. The effects^ of the talking W^^f f °" f„Yed ' 
' linguistic and perceptual -growth'-.in. early childhood. Paper presented at 
the SLal conference of the International R^ 

309 Ridaeway. J. Computer tutor. New Republic, 1966. /54;: 19-22.^-. * 

310 MartW J.H ' FreepWt Public Schools' experiment on ear y redding 
■ Using the Edison Responsive Environment instrMment. New York: Respon- 
sive Environment Corporation, n.d. (ed 022 586) . . - . 

311. Sanderson, B.A., & Kratochvilr D.W." ^^The ^dijon Respor^iye^^r 
■vironmentlearningsystem.orthetafKingtyj>ewriter.^^^^^ 
A. Edison Laboratory, a subsidiary of McGraw Edism ^^g^T' ' 
Alto, California: American Institutes for Research the-B6hayior&U 
Sciences, 1972. (ED 059 606) i < - ., . . 

312 Bender, M L. A voluntary prekindergarten language developmentand 

. ^^Sg program for the entire four-year-old population of a ci,y..Fu^^ 
• report: Mt »^^^ Yoffc: Moiint Vernon Publi« Schools, 1968. 

313 i°K?B.L^ ^Responsive environment. pro^^^ ^^."^'1°"^ 
Zporiofthefirstf^^^ 

" . of Education, 1969. (ED 027 742) . f — " 
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Test Publishers . ... > 

- Test publishers make available . to their customers a variety of 
- cumputer p rmtedT«»re8-and-repoFtfc-Mostjnodernieatiri g coiripanies 
can produce printouts" of results for 'each child, as well as class sum- 
maries for' the teachers.'scliool summaries for principals, and system 
sSmmaties by 'grade libvel. Measurement Research Corporation of Iowa 
City h^^ored and processed results for.both.HougWon Mifflin and 
HarcoMtBrace Jovanovicji. TRACER, a newly-purchased sufjdivision 
'of McGraw-HiU, has been assigiled the job of Cqmputerizing the man- 
a^ment of materials developed by McGraw-Hill's g^fornia Test 

Bureau (ctb).' ■' > . 

CTB has'developed ORBIT, a list of 335 objectives in reading and 
communication skiUs. orbit (Objectives Referenced Bank of Items and 
Tests) is made av^lable to school officials who choose the objectives 
appropriatfi, to their own inslructibnal programs. For each objective 
chosen, the computer prints four. multiple-choice items which make up 
iests to be given to the school district's pupils: A computer scoring and 
reporting system is ay^able to provide reports at classroom, scho-ol, , 
district, and individnal?pupil levels. A 

A subsidiary Of IBM cpmptmy. Science Researdt Associates (sra) 
markets mastery: An Evaluation Tool, part of the sra Criterion Refer- 
enced Measurement Program. Tht rpading portion of mastery (sobar 
reading) yvas developed by the Center for the Study of Evaluation 

"lat xMX. . ; ■' . ■ w vu 

1 School personnel caniglect reading objectives from either or both 

of tjvo catalogs (K-2 a^d 3-l!|pnce objectives are selected, the computer 
constructs customized tests of three items per objective. The sra scoj-ing 
service jxrovides individual student profiles, list reports (for grouping 
by skill),- group reports (students^, performance by ol^cctive), and 
mastery distribution reports (mastery of objective is itree correct 
items). Teachers may use these reports with the. s/m Learning Cycle 
Guide: Beading K-3. or the SM Learning Cycle Guide: Reading 4-8 to 

ttch materials to each of ^objectives assessed. Then mastery can 
used for postassessment. ♦ 

' Educa^^^ Progress, a,division. of Educational Development 
Cprpbratiohi markets individualized . Criterion Referenced Testing 
(i^T). SlShool personnel administer approximately forty t«ts which 
4b available for grade'levels.lT8. Tests are color^oded by grade level, 
mudents mark on computer cards which are mi^ed to the compan3^^ 
Printouts mailed back to the scHpol haVe three seetioifs enti*d "Yo* 



ft 



are able to . , . /* "You need to rcvie<v how to . . . " and "You need to 

learn how to " Undfer each titl^^s printdd.the objectives which are 

appropriate for that title for the particular student. For those objectives 
"TI^tedTiMliftTatter^ 

. Proghjs^eading Laboratory dmd Clues to Reading Progress arc\^: 
listed aldr^ith lessons frgm many other programs named by the buyer 
(school). Also ayailal)le are class, building, and district summa^j/H^'^^ 
reports for jteachgr ^nd adniinisfrator use. '. v^ 

The Center for Educatibnal Assessment is a division of the Econ-:^ 
omy Company which has developed a computerized diagnostic and 
.prescriptive progranflijfbr early childhood education (ages four to seyen). 
ACEPT ('Assessing^ jf^^ for Early Prescriptive Teaching) defines 
/goals; pfdvfdes test^*;vind writes prescriptions. in the cognitive, social- 
emotional, and p/erceptual-motpr areas, ^ ^ |p ^ 

■ teachersj.'fl^ides/ paraprofessicJhals. and parents'may be tramed to 
give the test. The tpfit a4m marks responses on the score sheet. 

The marked score sheb^ mailed to the center iVhere the, com- 

puter scores each test ind prints oiit 1) a prpscriptive activity sheet for 
'^'eaeh child (one for the child's teacher and one for hi& parents). 2) a class 
^profile sheet for.tJ^ji^ and 3) a class record. The company guaraif 
tees tbit prescri0llWi^^ be returned to the school in no moro/^than 



sevetii^dys fronfi* thc^te 
.to 55 taskst . . ^ ^ /. 

Anyidt^itfd 



0^ 




mailing. The prescription may include 30 



Ac}:pji^'}issfssing children for early pre 



'j|lddition£ 

ilS.Seed' 

: ■ t^y^ 
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, ..iahQiha Ciw: Center Wiji^Educatloa^lVssessment. 

iteripnj^f6renc<d. individuan^^^ of 
a0i5V?iering q.ues.t;iq.ns. matching, imitating, 
Ti^ntif^ing pfctuires. The score sheet is*marked 
&lll?fe<^val& after each item (yes, no, no response) 

Tetter, ,Novemfc>ei;^i^; 1977. i \ / 

?/iced 'Bank of herns and 'Tests (brochure)..Mon- 
^)M^raw-Hill, 1975^ \^ . " 
^rCPiicagD: Science.Research Asspojatesi. 1976. 
• guide: \ Reading^ ATy^' t hicago 

P^hvdletGai^^^^^ 4-8. Chicago:" 

Ylon Rkj^Kfinced 
5a\Pr;eifress, n.d. 
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Xonq^uter Programing and Systems 
Devihbmnt Companies . \'-'m$^^'-''.J^ 

«nd infcmia|(on. entel^k G^cwburyport, . ^ , 

^Qfii^f rfiQ^'National Computer SystcnOT^Bfearkcts wts/^iM 
iNtniSj iMi^ BASIC timesharing (C^^pai. f^ew Jersey), 
Minicbfhpu^^^ NewJfcil^^ R«s«rcb 

Associates' (Piilo Alto. California). TiaBWMporpdra^ion (W«st 
' Ijtertfor^^^^^^ QUiCKTRAN (alJB^?^ '^""Se cities). 

Vi^R^'d (McLean, VirgimSJ^fifttjeware (Saij Diego). 

S$s information Sy§tW (MUwaukee). Bojtv Baranek. and Newman 
i(<;:im^ and itimputersharing (Philadelphia) 

''•Arfe-a few of the companies. > ' 

^ In the area of computer assisted instruction, the company most 

often referred to is tlijilfctepiUer of Palo 

'* Alto, this corttj^iihy n^Hf live cm drill and practice reading coyrses. 

^Reading. Grades S-eBReading 7-8." "AdUlt Reading SkillB?^* "Read- 
ling for ComprehdnsionT ■ an4 "Critical Reading Skills/' Since Patrick 
•'Suppes, of Stanford, is president of the company, the programs are 

strongly influenced hy the research and development activity of the 

Institute for l^thematical Studies in the Soqial Sciences during the 

latq 1960s. / ^ ^ ^ • 

At the-lowest level. "Reading, Grades 3-6" consists of presentations 
of simple sentences (with as as two words per sentence), each 
containing 9 Wage ajia each foUowed'by three words. ^Oie student 
•selects the word and is immediately reinforced for a corSct choice, 
"The sentences are said to be of 2.5 to 3.5kvel of difficulty. If the studeqt 
does not respbnd in 60 secoi)ds,,the wofd //me appears oti the screen or 
/printout and the^item is. scored as incorrect. ' ^ ^ 

The teacher/sets the grade leVel (to the nearest half gr^de) at which 
' a child is first to taught by the computer. During the first ten lessons 
' the.tom'puter adjosts upwani and/ or dpvvi^ard iit; each of thft five, 
strands of the program to find the correct leypl. mt^r the tenth lesson, 
the computer presents items froip each strd'nd to each student in each 
lessog. The items ate randomly selected fronrv those available at the 
appropris^tklevel for that particular strand/ 
. m all th^Tirftems at a particular level in 

stranc^j^^ level of that strand //he has 



made np^TOretajl^^^^o^ one ntiistake. If lie made ooc' tnistake. he 

-r«-_:>i:. .ii^^^ u/ill .hp n resented acaifi^at t-hat '^*^Sa 

ised 



1ib\^s uip ^ fc^ will -be presented aga 

higher level, if lif Iphi^i^d twofitems. he will not jmpve up; t 
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ittois wiU btere-prescnftfi in random ord^||j^mi88C^ three or more 
items, he wUl move back apd Will be prcsated itcrti from the;level 
below the one in wWch he had been w6rHii\| in thai p articular strand 

Th? five strandl are described and a typical item foreach>part o^ 
a strand follows. ■ ^ # * * 



Strand'A. Word ARack ^ 

££iter Djmiminatioh^ 

• Xt* ff far the mpyie to start. 

. tim^ . tknc ; ' 
Contractions ' ' 




^in the kitchen: 



Compounds ' ^ 1 

A sunburn is a bum cauicd by i[he_, . 

ig: ^ sun moorl , heat 



Prefixes 



t; The color of your hair is determined before you are born. 

The color of your hair isi ' . ■ ' a 

prejudiced jirede^ermined * precooked 



ixes 



. r * We had a I,ot of sri^w bere last wmter. 

Last winter was very_J 

foggy ' • snowy ^^^"^ 
Root Words 



That wai not really a giant antti^lf^oyie 
The giant ant iir the movie was* not 
; . real . , , red 

. ■ N 

Strand EL Words 

Vocabulary ■■ ■ /\ "1/^ 

The Ipfto building blocked out 

/ "lx)fty7sieans. 
* ' At)CQ<^JS?EHB:^^ and 1 
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Words With More Than One Meaning * 

Evw^thc handle of thcvpan is too hot tow . 

sentcncCi **handlc" mean s . ■ ^ ^ 

. . • ' hold 6r touch with your haTnds^ i ^" ^ 

the part made to be held < . ^ ^ • 

Strand C.' Ui£^UCom^ ^ * ' t"' , - 

> TYantformattons^ ^ ' * _^ ^ . 

Our school was struck by lightmng. 

V ■ ^ s tuck oiir sch<56l. - . 

Categories ■ ' ^ ■ .^,';f ■ 

Which word names a taste?; Jfc . 

cave;. sour typewrip \^^^ , 

" N Questions and Ansvi^ers ,: i • / 

^ - Wilson has to wear glasses ^11 the time.^ 
W ' What docs Wilson have, to wear? 

Sequencerof Events ; - . aik*,^ .m 

Barbara woke up_ Then she woke Albert up. . 

/ last 4 while first 

' ' ■ ■ ' ' ■■■ jit- 

Likeness and Difference ; • 

I had a nickel and a penny. Roberta had a (^e and a peflpy. 
Who had a dime? ^ 
Strand D> Interpretive Comprehension 

Synonji^ms * ♦ 

♦The noisy crowd ran through the street. 

The crowd was very — • v 

: quiet , gentle loud ^ 

. Antonyms • ,^ 

Mark's shoe^e loosc;> ^ ' " 

His shoes aijs hptii^^rr ' * i * <. 

:.| :\ -^^ -^^^ • ' ' P^"* > J ■ ^ ' . 

Fact^nd OpiHion ' ' * 

That man's fur coat looks strangir 

This IS — ^^S&jffi)- * 



at^ft an opini 

^irriary Irtfet^ce ^ T \^ ji^ > 
Patricia bk;cs to run m<tJfc sn«y^ne uwct-_j^ 



;s<#«of,^puter services • ■. /^ 'f 



Character Study 

Phoebe quickly changed her answer when the teacher frowned.^ 

i Phoebe was ^ 

~~ anxious to be right in a daze ■ _ • . . 

Slanted ^ting 

Stan borrows from [People without paying them back. 
Stan thinks everyone should share what they have. 
Which sentence makes Stan sound good? 

Cause and Effects 

A. big dog scared Phyllis out of the park. 

^ Phyllis left the park because \ — 

Jier fathei: told her to — ^— she is afraid of big dogs 

Analogies ^ . 

Catch is to- miss as win is to ^ — ■. — . 

prize' sij t. lose 4-wr> 

More Interesting Writing / ^ 

wnicjy sentence is more interesting? 

Sandy smacked her Ups as she ate the snails. 
Sandy enjoyed^ating the snails very much. 

Metaphors / ^ ,>v^ 

The cold wind knifed through^^pjf'^tm^^ - 

wind went through Alice'sltfw^pairiike a-i.:_ 



The cold wind went through 
Strand E. Work Study Skills 
Alphabetizing 



.comes first alphabetically. 



Ouide Words an^ Lmers ^ v - \ 

the word _xomes bctwet^ the words "Mind" and 

**bring" in the dictionary. * " 

butter. bottom beach 

Finding Information ^ ' ' % . 

To windy tomorrow, yqu would look in 



an encyclopedia ^ ' an atlas a newspaper 

.Whenever teachers wish, they maf! call for student and class per- 
"Tformance information. The computer will give each student's placement 
in^cach of thefiVe strands (if the student has cqmpleted a strand, it is so 
indicated with>fie word top), the amount of time the student has spent 



on the program, the nunQibfsr of time<tOUt8 for each student, and which 
used the progrwti ort the day of the report.^ m 

**Readi|ig 7-8- is a drill and practice program^f only twastrands, 
~^ePbttlary^nd4ei^ding-4o The vo ca bulary strand pre- . 

sciits practice pn^ if 250 words at eacti grade level. The presentations 
range from providing^ definition to using the woi^d in a mininWdontext 
requiring the student to understand the wor^;|!||(baning. The compre- 
hension strand has tvC^o texts for off-line readtl^. Each contains 150 
passages. After reading the text passages, students respond to computer 
presented questions. Teachers h^vc the option of assigning neither 
or both strands. / 

. The ?* Adult Reading Skills'* program may also be classified as drill 
and practice. It is designed around the same five strands as the "Read- 
ing, Grades 3-6". prograrh." It begins wi|pBingle sentence items aiici 
buijds to five line paragraphs accomBUmcd byjets of questions in' 
StiyndS C and D. The subject matter is oriented toward young adults, 
aM oMich of it deals with consumer education. 

''Reading foi] Comprehension"* and ♦'Critical Reading Skills'* arc^ 
new Jjrograms. The former is designed to provide ten niijriutes of drill 
and practice daily for grade levels 3.0 to 6.9. It emphasize$Jcpntent area 
vocabulary ^approximately 300 words per grade leyel) and paragraph 
. reading, requiring more discrimination in choosing ahsivfirs than its 
predecessors. The latter program ("Critical Reading, SkWls") is for 
student^ading above sixth reader level. The prograni cbncentrates 
on vocabi^ary development and comprehension tl^ough off-line 
readir^g of pa56agd||n a text written to accompany the computer 
program. W ^ 

Although not yet in use at the time of this writing, a cai program 
IjiLTcadmg is being developed by wicat. This program will be ^ritten in 
IBtoagic language for delivery by microprocessors in thc^3,000-$6,000 
iPl^^ranff (1977 prices). Programs such as this one should, make cai 
. k-eadi^availc^ble at a much more nominal cost than has^beeti the case 

;^|wr^hpol system 

j^^^ instruction (^mi), a large nuniber of options 

have beidflHStf school personnel, aims (Automated Instruc- 

tional Manageipiicnt System) was aeveloped by the New York Institute 
of Technology. CAM (Comprehensive Achievement Monitoring) was 
jointly developcdjjby Stanford University and the University of Massa- 
; : chusetts.'iMS (InWuctional Management System)S^asj ointly developed 
• by the-Systehis Irtpvelopment Corporation and the Sobthwest Regional 
; J^bbratory for ratiicatiohal Resitarch^^ Development, tag (Teachers' 



4our comDoncnts arc common to these cMi programs. Each con- 
tains a descfllon of the instructional sequence oi" course of study, 
- frequent tes ta ba scd-on-performan||ob}ectives^omtiule r scoring ^nd- 



reporting. and coippiiter made prelriptions. cam and ims require the 
defmiri.on bf very|iwall objectives and the testing of pupils as often as 
twice a week. Simfllr to cam and ims in this respect are prim-, of General 
Learning Corporati>n; ties (Total Information fbr Educational Sys- 
tems), a computer network of Minnesota High Schools; and spped (|ys- 
tem for Program and Pupil Evaluation), of the New York State Educa- 
tion Department, tag emphasizes the careful coding of materials to 
tested objectives so that teachers can easily retrieve the prescribed 
..materials for assignment to their pupils, f 

A CMI program slightly different from thcothcrs is pi^ (Program 
for Learning in- Accordance with Needs), developed b^Sf? American 
institute for Research. Westinghousc Learning- Corporation, and 
. several participating schools, plan allows the learner to choose from a 
"mfenu" of activities prescribed by the computer. 

PLAN is marketed by Westinghouse Learning Corporation of Iowa 
/-City iowa. The basic organizational component in plan is the tlu 
'("Teaching Learning Unit"), which includes objectives, activities to 
meet the objectives, and tests to determine whether objectives have 
been met. Completing a tlu usually takes two to thrfe we^ks. Students ' 
can choose the order in which they do the activity within a tlu. 
'"^Tltfcj^Ctivities are presented in materials liste4,in The PLAN Afa- 
lt^rialx^lMr^l&'l-8- published by a variety of publishers. These 
■materials prescribed as part of tlu's recommended by computer 
printoutSfrwhich.teachers-receiye every morning. At the end of each day. 
pupils fill out cards iijdicatinft^jvhere they are in their presenfTLU. This 
enables the computer 'to ba?ch prt)cess the data overnight and provide 
the teacher with a complete report on each pupil's progress, the mate- 
rials ahd activities of the day. test results, and names of students needing , 
special attention; The aim is^b allow teachers mo^e time for individuil-^ 
izetl instruction by providing computerized clerical work. , 
The central computer., an ibm 370/155. is located in Iowa City. 
Most schools subscribing to plan have terminals capabje of reading 
cards marked by students and of printing out the computerized pre-, 
scriptions-ahd summaries. In 1970: some 30.000 pUpils in 79 schools 
were involv^ Data for morc/ecent yeats have been unav^ble^ 

A cmi program -similar to plan is lmp (Learning Managehient 
■pfo~gtam>"marftted by tije Learning Ufilimited Corporation of New 




Canaan, Connecticut. To enter the pjMram. the student takes a diag- 
nostic test which is mailed to the neaWt data processing center. There 
the test is computer scored and a prescript llifi is mailed back to the 
school on the next Jay. Tim prcsc r i p ti ofHiames^^equence^C^odulcs- 
which the student is to complete at his own speed. If the school has a 
C<)tnputer terminal, an interim (abbrcviatcid) prescription will be avail- 
able 24 hours after he takes the test. This prescription is to. be followed 
until the detailed prescription arrives. 

Each module 1^ pjretests, posttfests, and progress check tests. The 
teacher dccidcji whether (and when) to give the tests. A student who 
scor^ less than 80 percent 6n a pretdst earns an Eatnd enters the module. ^ 
If he scores 80 percent or more, he eai-ns anryVA( and proceeds to {he 
next module. After he has completed some of the work in the module, 
the teacher may give him a progress check test Which is a minjtest for 
informal' progress assessment. When-Tthe student has completed |» 
the lessons in a module. or when he challenges, he is given the postieS 
which is then scored by school personnel. Results are mailed ib the 
LMP data pi^e^ssing center where weekly or biweckty reports are printed 
oilt arid sent to the sch<i{)is^. y. - ^ ^ . 'A 

The materials lisfed in^tfie pre8CTi^>t^0ns^^JavefbWn selected from ^ , . 
variety of publishers an J some KiTve becRdeyfclbped for lmp by Learning ^^^.^ 
UnitSgted. On the prescriptiott^sheWS modules are listed by an lmp , 
identipitio^Wtt a reading laboratory or reading 

centei'.'students'find a Module P^lan sheet or booklet whichjfsts several ^ 
materials ami son*' activities (usually .(questions to be ansWef ed) to be 
completedlKth each of these jnaterials. They contract with their center 
teacher to accomplish a module in a certain time period and may be 
awarded points for succeeding^ - . 

-Another cmi program similar (and. in- fact, ^adapted from) plan 
is TRACfim implemented iii Jordan. Utah. Schools in, 1977-1978 with the 
ijerviccs of wicat and support from Title IV esea. This project, m- 
volving 250 teachers, had not yet been reported in print at the time of 
this writing. " 

--. ■ • - J ' ' ' . ^. ■ t ■ . 

Annolatcd Bibliotilite .> y-r^ ^ . _ ^ ^ 

32lf GKaiTee. P, ^tudisnts jiimp grades in contract learning. The Grand ^ 

Rapids Press, Api^ \X \97Z . ^ ^Jlllt' ' ■ u 

, W -Describes 8uce#s of lmp with Dominic Mationcs fourth Through 
- ;^||ghtliJ^e classes at St, AndrcwVSt. J6scph*s Elcmentory School : 
* ' POrt^Rapids.^^M^^^ ' ^_ / > 

' 322, Flannn. J>C. the role of the compvoer in /►ii/i^. WashingtonvD-C.j 
■ - ^^/tee^im Institutes for Research. 1 970. ^ .^^^/^ ,- ^ • 

; I^cribes computer management of educational activUu 
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323 Follctlic J.F. Achies t^ment information monitorinff in srhools (Atm): 
Larnvr stram in thv winds of change, Profcwionui pupcr N umber 36. Ion 
Ahimitos, Californiu: SouihwcsWRcgional Educutionul Laboruiory. 1^76. 
Describes aims an consisting of a c m (diHlriclwule comprehensive ^ 

^ pfoftckncy r cpofM^HMcri^grioivgefcr rnrrd pxcr^:ise.s), and dehvcrinK 

1)^1 (instructional status information) by an ssi; (school sited electronics 

324. iMnnlm^an^^ materials cm ah^: school y ear I977:197H. New Canaan, 
Connecticut: LcorniKg Unlimited, 1977. ^ , ,^ . i 

A list of materials needed to implement i mi' in a school. Prices and 
suggested quantities ar<; listed and each UeAi is rhnkc^ as strongly or 
mildly rccommcndiU consumable or nonconsumable/ 

n5^Uarninf( m(^Ke9iiwnt program: Management traimng New 
Canaan. Connecticut: I earning Unlimited, 1975. . 

Contains six modules to be usetl in a two-day seminar for tea4»|iing 
teacher to participate in \ mi\ . " • . 

32(>:Pi As School Diremry, New York: Westinghousc Lcfenmg C orporation, 

1970.- 

A list of locationsof the .various im a ^programs in four subject areas. 
327. piAS Materials l,ist (08(%I7). New York: Westinghousc Learning Corpor- 

ation, 1973. . ^. ' . 

A two part list of materials referenced in plan FLUs.Onc list is mate- 
riak available from publishers.' The other- is of materials which ^^can 
- be scrounged from the comVwinity/' The reading materials arc largely 
programed, litiguisti(*aBy. based, and/or self correcting. 

328 A proposal to study the effects of a "Computer Learning Culture' m 
changing the behavior and self-image of predelinquent and delmquent ^ 

\ youths. New York: wic/vi, 1977 (mimco). ^ :. 

Includes description of a pilot cai project in which delinquent and 
predelinquent youths, accd 12-f6jearnod from c ai for an hour daily 
for 18 wetks. Those succeeding in using i ai became the tutors who^^ 
hclpcc} new syidents learn to use the equipment. Attendance, grades, 
and rcadiniPores increased whilft- vandalism /lecreascd. 

329 Seamari;'D. Computerized reading programs br4ng individual in- 
struction. Johnson City Press-Chronicle. Febrmry U 1916. 

Explains project comrad a cmi project in seven eastern Tennessee^ 
elementary schools. The system used is lmp. 

330 Shanner W,M. pi as. A system of individualized instruction utdizmg 
' currently available instruction materials. New York: Westinghousc Learn- 
ing Corporation, 1967. * "C] . 

Explains im as as an information system for studen^t data control and ' 
feedback to the teacher. It requires speciricjnstructional objectives, 
activities, and measures. » n - , i i ' 

331 Steen MT & Lipe, D. Teachet behavior in plan and eontroi ciass- 
rooms using the plas Teacher 0/)5ervfl/ww 5czi/e. Paper presented at the 
ahnual meeting of the American Psychologicaj Association.. Miami Beach, 

/September, 1970. ||| nr u ' ' . 

Efiund that teacher role chanilLw^ rr^s. Teachers spent more . 
-S^studying diagnoses and diStSssiiig activities with students and^ 
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' ^nt Ini lime lrftp«rtin| |nforjm»tionvS»ud«mi^«^^^ mori t|mc 
planning their work wd WpRi)9 ^^on% u i . 

W) <lf>t,n M T Line D • AOolrk^m The development of the viXs sos; 
^ ,Sdem oii;» in.tr«ctipn></..'/W' /" 



AiMUional' Referthlfiil '"'■■irSi'i'''''' " ' ■ 

333. Bureau of School Reieorok Comprehemlvc achk'vmen, • 
itchnlqutfbr instmcthnal monitoring. Albany. New York: New V^.^... 
State Edupatl#D«partmei|i 191!. ' , V* ^ 

LESShSn^E. f W«5*M^/.^r ,h, ins,nfc,iona^ Tl'TlUal^ 
svsiem: A. report (o the Southwest Regional Lahdntory for f''""'^^^^^ 
Research and Devel6pment. Santa Monica. Califormu; Systems DcV»b|,.^j 
opment Corporation. 1968. - . . ;,::.,„_ .,_ .i... 
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335 Effstcr J . Comprehensive achievement monitorim^in the Sey 
' Union High School Disirict. Paper presented ut tht Symposium o 
California Ed\i^ational Data Proc^fiing Association, December 1972. 

336/nanai^a^ Individualizing education. Education, 1970, 90, 

191*206 ^ 
33r Flanagan. j.C. Project m an: Baklc asJunri^ons implcmentutio^ 

and significance. Journal of Secondary Education, 1971 (a). 46, m-^. 
338, Flanajan. J.C, Ue r/.'v system for Individualizing »J,u-at,,m S^^^^^^ , 

report of the National Council of Measurenrcnt m p$lucation. 1971 (b). 

339 Gorth.' w'p.: O'Reilly. R-.P.: & Pinsky. P. D. Comprehmsive achieve- 
■ ment monitoring: A criieripn referenced jsOjuai ion .v.r^/e/rr Englcwood 
Chffs. New Jersey: Educj^tional Technology Publications, IfflS. 

3.40. Kooi.' B.Y.. & Geddes. e. The te«,*er^. ^'l"" ^""'P'i'" ."^5 
. instructional management. £*/ut a//i«a/ TeihnplogYx 1970. /O (2). 42-45. 
- 341. Libermao. H.' .Project plan; An individualized learning system. Audw- 
> visual Instruction. \910, 15 (6), M. ' j, ■ d^^^i.,^ 

342. Schiller, H,. & Frcdrickso|t J.^ Computer managed learning. Reading 
iVi'H-.wpoW. 1969. J (6). 15-22. 64. .„:,u „„a. Phi 

■i'343 Sorensoi P. Program for learning in. accordance with nce<te. ftii 
• De/za^ppart. 1970.52. f80- 18 1. u 1077 

344. Thompson. W. Personal correspondence. November 18. '977 g 

345, Wright. C.F.. - . Project 'W AN progress report, ^:(/l/ta//o/l.:; 1970. voj! 

'261-269. ^ ~ ' ' i ' 
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Manufacturers of Computers " . 

Manufacturers of computers make every effort to assist their 
buyers in makins "^ax^innum applic ation of their hardware. Control 
Data Corporation markets the complete plato IV program which in- 
cludes both the ncdfessary hardware (central processor, interface, 
terminals, and adjunct 'devices such as printers, random access audio 
devices, touch panels, land microfiche projectors) and the software^ 
(developedat the University of Illinois, the Univer/ity of Delaware, and 
the University of OUawa and field tested by Florida State University). 

Sperry Univac has developed curricula for schools for the deaf, 
using its own author language, aset. The mitre Corporation, in co- 
operation with ftrigham Young University, has developed ticcit (Time 
Shared. Interactive. Computer Controlled, Information Television) 
. which is ndW in use at Phoenix Community College and at the Alex- 
andria campus of Northern. Virginia Community College (both are 

demonstration sites). V 
^ Hewlett-Packard publishes a newsletter for its -^sers Group who. J 

share ideas dnd applications about educational computing. In addition, 
the company maintains th«^p Contributed Program library (iA five 
volumes) which contains more than 500 education program^ some of 
# -which are /for reading and /or vocabulai-y development^ Hewlett- 
Packard markets AduU^kUls programs leading to the General Educa- 
tional 'Development (ged) Cu«ficulum which is preparation for thecED 
High School Equivalency Examination. 

The HP Adult Reading Skills program is very-similar to that mar- 
keted by the. Computer Curric'ulum Corporation.. It has the same five 
strand^^J^ame random selection of. items at a given level within a 
straaifand the same standards fc^r moving from ohe level t^ another. 
OnJEifference is that the classes of items within each strand are^jjot 
idenlical. ^ 

Additional References ' u u \ 

346. Educational user services: Helping educators help themselves (brochure). 
V Santa Clara: Hewlett Packard, 1975. , 
. 347. HP applicatibn brief : Adult skills programs (brochure). Santa Clara: Hfew- 
IcttPackfifTd. 1973. . \ 

348. Jones, M.C. Ttccn courseware de(iver^^'system. ^mcTc^n, Virgii^a: 
Hazcltine. 1976 (b). I 

349. Johnson, G,W. Don') program your wodd-^PLAs, it. Paper presented 
^ at the Scjjpnd Annual Pj^dns Regional Conference of the International 

> Reading Association, St: Louis, February; 1975. 
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3Sa Jones, M.C wc/r mailbox communication; McLeanJl ^lyirj^inia: 

Hazcltlnc. 197* (b). > ; ^ .A^, 

3SL Passman, B:M« Personal communication. May 12, 1977. 
35Z Rahmlow, H.F. 4jse,df student per formance data f or imprjb vement 
of indivlduatfzed instructional materials. . Proceediirgs-Df-ars^posiumr 



WashinApni DC: Amcriiton Psychological Asw^ciation, 1969. j[E0 032- 
■.■■■■792)1^ ■ ■ • • ,• ,^ r 

353.Rappaport, W.^AOJchbusb, E.j, Tailor mad^ teaching through Ticqr 
Bedford, MassachuapttkMitrc Cforporation, 1975. / ^* 
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RECOMMENDED USES OF COMPUTERS IN 
THE READING PROGRAM 



.< • Numerous suggestions for using coniputei^s to improve reading insti^uc- 
■ . tion and reading achievement are found in the literature of compufter 
w assisted and computer managed instrufctioA* Many of these suggestions 
» , hkve been put into practice and verified on a'small scale as part of one 
J/ ^ or anothjer research project. For example, computers have already 
been used to diagnose reading pro,blems and j|rescribe remcfdial ma- 
V « '.terials. F^rthe^more, computers have already been used to generate 
• • ■■ word lists,* to record words^ictated by children being taught with.the^ 
v language experience approach, and to model the reading process. 

In this chapter, many Additional uses^of the Computer are ad- 
TH" "vdnqci ^ are itiotivational games, simulation of the in- 

^f^^ inventory, test generation from an item bank, aitd 

translatiorfof print intb braille. These have not only-been proposed bu^ 
also have b^n accomplished. Alsp*desciibed in this chapter is 
V . national system for keeping educational and medical records for chi)- * 
. drcn of migrafit wofkers. ; . 

' ••■ . ■ ' ' A ' ^' ' 

^ l4nn(>Uted RcfcrencesL . * 

354. Ahl, D. ' Computers in language arts. In Q. tccarmc and R. Lewis/ 
>/ \(Eds.), Cdmputeirs in l^ucatiorfi^AmsieTdBLm^^^ 
' '-J 1975. • •' ■ ■ • - . ■ ' ."-'-^ V ■ ^ 

, \ Recommends computer aided writing stimjuli which generate highly 
motivating reading matter. Desqribcs buzzword. (1 s%| 2), madlib (1 
' and 2), and the >yriting of poetry b)(K:omputcr,. ^ 
' 355. Bums,(E. Simulating psychocducational data, (ed 124-109) 

^ ^ tifescribes a computer program 'written in fpRTRAN fV to simulate 
t * data in reading and threei>ther areas and enhance the useripliagnostic^ 
skills. \ -, ^ 

• ^ 356 Davisoh, F.C. The state of tli£university tfddrcss. Columns, 1977, 
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Reports ftvailability. at the UniveWty of Georgia, of confiputer pro- 
, aranw\i^*icluran8late print ihta brai^^^^^ 

357. Johnsoh, T>M Computer frequency c6ntroI of vocabulary in langua^ 

leamingteading materials. /w/rMci/bnii/5c/gncg, * 1 972, / , l2N I3Lx^' 
— probosei a set of frequency groups and an-aIgOTiihni>i Tiiakmg- 
. ' frequencies with ^niBM 360 computer. Gives a sample of the technique 
^ ^applied to a Russian textbook. , " : \ 

358 Kinkaid J.P. Use of the automated readability mdex for e\(Aluating N 
' pccr-prcpare'd materials for u&e in adult reading education. Statesboro, 
- ^Geoi-ria: Georgia Southerq^aCbllegt. 4973. (ED 06S-a 
^ The automated readability index <ari) was used to create three verj 
sions (each at a different reading level) of stories <l»ctatcd^ black 
adults. The two easier versions were readily comprehetided*^ high 
school remedial reading studenfs. Graduate students in reading and 
\ . black trainees in a funded project rated the stories as bcmg highly, 
interesting. .^ ' ' ^ 1 

^ 359 Lcrner, J. W. « Computer simulation: A method for tramtng educational 
diagnosticians. Paper presented at the annual conference of the Inter- 
national Reading Association. A,tlanticCity;>^pril 1971. / 

Northwestern University cftated a comjiSiter simulation of a learnmg 
W disabled child for presentation at staff nrieetings. A pilot study con- 

cluded that the procedure WW5 a promising method af^rainingspecial- 

ists in th^ diagnostic teaching process. ; " , 

-.360 Miller. W. - How the MSRTs tQntributes,tof the educational continuity 
/ of the migrant child. In J.P. NiL H.B. Bullock, & S. Undervvood (Eds.), 
/ . Proceedings^oftke Fifth Annuat^iern Stream Conference oru Migrant 
^ ^ Education. AtlaiHa: Georgia Statc^Department of Education, 1974. 
> Points out that 8,000 scjhool, districts are. attached to 137 i^^srts ter- 

minals in 44 sttles and that '90.000 children are on the inactive lists 
at tfie data bank. Enters a ple^ for teachers to contmue to feed in 
student data and make use of th5 system. „ . T^,- 

36i. Pfitfl. M.P. NcvAdata processing nSctwork tracks child ^ full scholastic 
and health history, /Imer/cj/i £yweii//o>t 1970, 5 (5), 4-6. ■ \ 

Dcscribcs^the Migrant Student Record Transfer System (msrts) then 
op^ational in Seven southerS and western states and befhg readied 
. . for use in more states. Funded by a portion of the 1 9^9 TitW migrant 
projects appropriation, the computer bank employed is that of the 
University- of 'Arkansas Medical Center. ^Eighteen tcrmin^alsjvere 
connected i;^' 1 970 and a total of 300 were anticipated by 1 97 1. When 
migrant children entered a participating school, the school sQpretary 
could ca/the terminal opcAtor psing the studeni> id number a^d 
^quwt iuch things as the studenfs reading and math levels and any 
chroni^ailments,^ \t /, " ^ y. - \|. 

3621 Plattor eSv, & Woestehoff, E.S. ^^The application of computer tech- 
nology tfi education diagnosis. Paper presented at the annual conference 
6f the International^eading Association,. Boston, April 1968. 

Details seven steps in employing the/computer for educational diag-^ 
nosis: 1) identifying categories ribqiiisite to educational diagnosis. 
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' 2) specifying catcgor>4ariablcs, 3) selecting instruments, 4) organizing 
data storage, 5) developing a computer program library to execute 
diagnostic procedures, 6) specifymg data -presentation Tormal, and: 
7) translating data into instructional sequences. ^ 

..ur;M H , A Aiken, R M. A cAi si m ulation prograWor tcacHmg I Ri » 

techniques. Journal of Computer Ifased instruction, l97o, 2, 52-56. 

A computer simulatedf.w6rk8"hop (rdlad) was used to teach informal 
inventory (iri) techniques to college students. First^c computer 
simulated an instructor/guiding students in constructing an iri. Then 
it simulated both a pupil to be tested with the iri and the instructor 
kuidingthe student in assessing the simulated pupil. 
364. Shoemaker, D.M., & Osburn, H.G. Computer aided item sampling 
for achievement testing: A description of a computc'r implementing the 
universe ocfmed test concept. Edueational and Psychplogic<xl Measure- 
ment, \96k^29, \ 65- \1Z ^ ' ^ / • / - :^ 
Describes the creation of a set of tests for rep'cated measures by sample 
from a large body of test items. ' I 
*'365.-Xroxnl, D.E. \ Automated reading of the printed (page. Visible Lan- 
guage, 1 97 1 , 5, 125- 1 44. \ 

Explains automated reading in f^rint leading to character codes which 
can be prdcessed to produce, braille, spelled speech, or synthesized!: ' 
speech. •■ ' \ - \ ■ ■ ■ \, . ^ ■ ■ ; ' " 

' 366. Venezky, R.; 3ernard\L.; Chicono, S.; & Leslie,, R. On-line diagnosis 
of reading difficulties. Tethnical report Nufnbcr,327. Wisconsin Research 
and Development Center for Cognitive Learning.. Madison, Wisconsin: 
.University. of Wisconsin, 1n975. , . 

A. * Reports bn a diagnostic system using a plato terminal with a touch ^ 
panel and a random access aWib device. The first jiro^ram (word) is. 
a control program to monitor the system. The second program con-, 
tains an'on-line version of ihc'comprehension subtest of the Stanford 
Diagnostic Relading Test, Level II, Form W. The third program is for > 
/ processing multiple-choice Ic^s. The system was.intcnded for eventual 
use in labile vans' which' vyould visit schools to provide reading^ 
J diagnosis^through terminals cdnocctcd to central processing units^ ^ 
* (computers)/ by telephone lines. \ • !/ ^ / 
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. tfhapter 7 ^ ' 
COMPUTERS IN REApmG RE^ARCH J 

While many of the computer based .proigrams' hive been subjected to 
field testing wijth the pupils for whom they wdre designed, a hmited * 
number of investigations have carefully xompared the reading achieve- . 
' ment of weir-defined grbups of subjects wVose instruction was computer 
: assisted or computer managed. Most of tie investigations hsted in this 
xhaptcr are one of a kind, however. Consequently, all will be annotated 
as they are presented, io three major sections: pupil attitudes and 
achievement, compohchts or or^l and printed language, and mqdels of 
the reading process, 'f ^ 

Pupil Attitudes^d Achievement / • , 

Included in this section is research on th6 effectiveness of computer 
managed instruction and Redback of reading progress information . 

• to teachers. Also included is research using the computer to analyze eye 
movements in reading, to diagnose children's leading needs^before 
prescribing remedial reading instruction, and td classify children as 
normal or dyslexic; Other investigations annofeted in this section 
involve the assessment of student attitudes toward cai; the prediction 
6f science jichicvement frt)m cai wprd learning rate; the improvement 
of vocabulary, comprehension, and /or study skills; and the identifica- 

^ tion of problems in integrating cai into the school cun-iculum. . ^ 

WH^i^Tuucnch, S. ' The effects of a,compu.<r managed. ' 
individualized treatment program 6n the achievement of bchav.orjafy . 
disordered, deliriquent adolcsqJnts. Reading Research Quarterly, 1974- 

''^'whKSnts VI a Georgia Youth Development Center w„ere ^ 
. randomly assigned to experimental or wntrol groups, the expm^ 
mental groups (N = 36) earned significantly greater scores in reading 

> Computers in Reading^Reseaijch ^ . , ^? 
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ana xomprehension. This experimental group was taught with man, 
.ft compilter managed reading and mathematics program developed for 

- the Westinghouse Learning Corporation. 

368. Adams, D.P. effect of comprehensive achievement '^^^'^fj" , 
student leaching: Paper presented at thejinnual meeting of t hi American 

Edncation-Rcscarch^gociationr-Washufgton;JU13Afl rch 1973. 

Found no significant differences in'reading achievement for students ' 
taught with the Comprehensive Achievement Monitoring (cAm) 
. . system and a control group. This finding was true for both^standard- , 
ized and critjrion referenced measures. ^ ' * ; 
369 Anelli, CM.' Optimum length of t computer "^Sssiited imct ion f>tr 
' urbah third and fourth gradf, reading programs. Unpublished doctoral 
dissertation, kutgers University, 1977. „ ■ n 

Third grade girls niade more gains than third grade boys when all 
. . received cm (a drill and pi;?ctice progtam) in reading as a supplement 
to their filassroom instruction.^Boys made better gams with 40miniitc 
sessions than 20 minute sessions, fcirls gained more than boys with 
■ both session lengths. Students receiving three to four hoursofcAi ma 
■ threemonth period made the greatest progress per unit ofnime spent. 

cAi enthusiasm, while, of considerable magnitude, deceased alter 
, seven or iiglit' Hours of rriachine instruction. „ , 
m Caldwell. R.M. A comparison of a programed text and a computer 
■ baied display unit to leach reading skills ^^to semiliterate oc/m/m. Unpub- 
lished doctoral dissertation, Pefinsylvania- State University. 1973. 

Youtig adults spent mortf time al th^ computer terminal than a com- 
parable group spent at $rott|rned reading texts. The attitudes to- 
ward reading of the cai taUp group were more positive than»those 
of the group taught with programed texts. Ho'Weyer. there were no ^ 

• significant differences in reading achievement between the two greups. 
*371 Fey T F A comparision of computer and teacher prepared indtvid- 

' ualized reading prescriptions. Unpublished doctoral dissertation. Uni- 
versity of Florida, 1974. .1 - >^ i„ J- 
After fifth graders had been administered the Gilmore Oral Reading 
Test, selected items from the ..fticscriptivc ReadinfF Inventory 
(McGraw-Hill), and an interest inventory. ^Voup of classroom 

• . teachers and a group of reading teachers picked books and remedial 

* Materials wtiich should be prescribed fpr each pupil tested. A com- 
puter program also prescribed from these same data. The computer 

• • generated prescriptions more closely paralleled prescriptions detcr- 
r mined by a panel of experts than did the prescriptions written by either 

. ftroup of teachers. « , . ^ 

372. Greert. D R., Henderson. ^.U & Richards,' H.C. - ^^r^'^f 

nize words and letters on a cai terminal. Paper prescnted-1o the annu« 
conference of the International Reading Association, Boston. April, 196S. 
Three experiments with four-year-old deprivcdchildren are reported. . 
. ^ ■. Using an ibm 1050 av Computer system, words wc/c projected on a 

- ' screen. The SUbjeots .vyere to hit a key upon which the word was 

• printed. When they did so* they were told they were. correct and were 
shown a picture U the wo?d. After ten minufes daily for seven days. 
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""\. bbyt matched: wordi better than girli. In a later experiment with a 
similar popMlatlon, the nuthors found no differertce \t\ numbers of 
matches between a group Uught to match Utters and a group taught to 

. match words. In a third experiment, the authors found that young 
middle class children learned through CAi to match letters faster than 

V disadvantaged children. . , 

373 HansejT, D,N. Application ^yf computers to rtstanh on mstructhftT-^^ 
' Paper presented at a mbeting of \he National Society of College Teachers 

of Education, Chicago, Februalry 1966. * ' 

Reports three studies. The first found a trend toward correct modeling 
after twelve second gradera had received eleven cAi lessons m remedial 
reading, thi second dealt with solving the problem of integrating 
CAI (spelling) with the existing curricula in a school. The third de- 
scribed results of teaching spelling of part of a list of words as opposed 
to teaching the Whole list. . ' * 

374 Hendqn, CA. A comparision of reading and vocabulary achievement 
of elementary students taught with two reading teaching methods, Un- 
published doctoral dissertation. University of Karjsas, 1976. > 

\ Compared test results of basal reader instruction to forty classes with 

i results of same instruction supplemented with computer "managed , 

teacher support system to forty classes the following year. Results 
favored ihe basal reader instfuction without computer managed 

support. • ' ' ' *i_ J 

375. Martin, J.G., & Meltzer, R.H. Visual rhythms: Report on a method 
for ifacilitating the teaching of reading. Journal of Reading Behavior, 

^^^^RcporU a^^ with video presentation of printed syllables 

w on the CRT screen simultaneously with the oral pronunciation .of that 
syllable so that sentences appear sylla6lc-by-syllable from left-to-right 

on the screen. The authors thi^ik it would help the de^f. 

376. Mathis. A.. Smith. T., & Hansen, D.N. College students' attitudes 
towardcomputer assisted instruction. J<}urnal of Educational Psychology, 
1970 61 46-51.- 

tollege students werf pretested on attitudes toward CAI, then assigned 
^ * either outside reading or 45 minutes of computer assisted instruction. 
• /Students were^ound to have positive attitudes which becamdmore 
'y< positive after cai instruction, ^peciklly if they made few errors during 
instruction. . f - ' ... 

;^^77.0lcey, J.K ■& Majer, K. IndividuaK and small group learning^^^^ 
•\ computer assisted instruction. AV Communication R^ew, 1976, 24, 
?*79-86 ■ \ * ' 

Undergraduate students, studied Bloom's mastefy learning strategy 
i * at the PLATO iV terminal. Some^studierf alone and some studied m 
pairs, trios, or groups of four. Groups selected one of their number to 
respond by using the ke/board. There were np differences in achieve- 
ment, but pairs took lAore computer tim^ than single students or 
grojips of three or four>This time seemed to havfc been used for dis- 
^ cussion of concepts' presented. ' , 

^378. Rankin, E.F., & BryftnL P.O. Use of prediction equa^6ns and com- 
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puter limuUlion for identifying preferred leniory modality /or training 
in reading. In O.H. McNinch. and ^.D. Miller (Edi.), Reading. Con- 
^eniionMnd Inquiry, 24th Yearbook of the National Hectding Conference, 
Clemson, South Carolina: National Reading Conference, 1975. 

Cbifnputer timuUtioni helped identify low achieving children whose 
modality inference might indicate o^<x or another method oT 
' instruction. ^ ' ' ] 

379. Redfleld^^D.D.; Donlon, B.A.<A Teates, T.O. ' , cai word rate: Student 
' * ability as prediciSrs of achievltment. Technical Report Number 2, Inter- 
mediate Science' Curriculum^ Study. Tallahassee, Florida: Florida State 
Univenity, 1971. 

Two measures of reading, wotd reading rate and word rate stability, • 
were the best predittors^of science achievement by sevefth grade 
« students bring taught science by cai. * . , 

380. Robbins, .W.E., ,A Tharp, A.L.- A natural language compuiprized 
***instructlon*systen\ for elbmeptary education. Educafional Technology^ 

1976, 13 (3), $2-35. . - ■ . / 

This was an experiment to determin^f a computer without teacher 

. supervision 6r interyention could accept student input and satisfy 
student questions. The students could ask the computer questions 
about local geography and history. The approach enabled the students 
to gain local history and geography faces (inclyding reading practice) 
through computer tutoring. ) ^ * 

381. Sklar, B. * A computer classificatipn of normal and dyslexic children 
tdsihg spectral estimates of theit electroencephalograms. Unpublished^ 
doctoral dissertation, IJ^niversity of California tit Los Angeles, 1974.' 

Using the computer, twf Ive dyslexic children were differentiated from 
thirteen normal age and sex-matched c^jldren .ba^ed on spectral 
estimates of their eeo readings. The greatest-differences were in the 
. piirieTd-occipital region during rest with eyes closed. 
381 Strang, H.R.. The automated instruction of^practical readfng skills 
to disadvantaged sixth grade children. Improving Hnman Performance, 
* ^1975,< 43-52. ' . • u 

Sixth graders were pretested on such readmg skills as usinga telephone 
directory and locating topics in ah encyclopedia. Then nineteen 
students were given cai in some twenty-four of the skillsi ^Posttcsts 
favored experimental subjects who learned not only the t^yenty-four 
-skills taught but aho several that were not .taught. L 
383. Thompson, M.D., Jr. The effects of spelling patterrnraining on the 
spelling behavior of primary elementiht^ Uudents: An evaluative study, 
* Unpublished "doctoral dissertation. University of Pittsburgh,^ 1976. 

Ten experimental second grade subjects were given cai sound-letter 
. corrospohdenoe training for twenty-folir to thirty-five minutes, three 
, times weekly for a s^ool year* The <in-line cai work was supplemented 
with workbook pa^s. Experimental subjects outperformed control 
subjects on all posttcsts? one of which was a test of ability to read 
whole wordsi The author suggested that ca"i in .sound-letter corrc- 
* spoodence might b« an'cxceHent f^pplement to the reading program. 
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384. Wadham, R. Moniioring reading Instruction through iht use ofja 
* microcomputer. Paper pretetited at the Rocky Mountain Regional Con- 
fecencc of the International Reading Awociation, Salt Lake City, October 
. 1977. * X. 

beicribed pirellminary reiearch done In connection with the dtvclop- 
4 » incnt ;Of Tiwa CTim^^ CategcArical Ob servation R ecorder ), 



"a tmiUl lultcase-iized device^ which records clasHruou^ inieiatliun— 
during instruction on digital tape. Both the order and the duration of 
^ ' Instructional events are recorded for, computer analysis. 

385. Wadham, R. A", et al. An elementary education project for the evalua* 
tion of tltacher ^ectWeness. Provo, ^ah: Department pf Elementary 
Education, Brigham Youhg Univershy. 1977. 

I . Proposal submitted to the 'Research Division and byu Research 
Support Program for fundecf support in extending and expanding 
the area of research activity related to the senior author's current 
.Ticx)R research. ■ V. 

Components of Oral and Printed Lariguage ^ 

In this second section is rcscarch^which sought to find dements 
orapolccn and/or written language which, wl)cn listed or categorized, 
wo^d facilitate teaching reading. Included arc studies in which com- 
pute^ generate wo'rdlists for instruction, studies in which computers 
pount^honenflc-graphcmc cprrcspondcnccs or evaluate variations in 
initial donsonants on these correspondences, and studies attempting 
to ^cnerltc more-readable written text or to edit existing text. 

. ■ ' , .\ . ■' i' . . • ■ 

Annotated References i. i 

386. 'Carver, R.P. ^ l^ew tes:hniques and improving reading comprehension. 
TechnicalkReport Number 1. Silver Spring. Maryland: American Institute 
for -Research in Behavioral Sciences, 1973. , . 

- Details a computerized methcJd for converting prose trammg mate- 
1 t riab iptq 5iiffercnt form which forces trainees to read at some specified 

minimurtvlevel of comprehension. . j ' 

387. Cronnell, 6. \ D^igning^ reading program based on research findings 
f ' in orthograpkyl^epori Number PP-14. Ingtewood. California; Southwest 

- Regional EducationTd Laboiitory, 1972. ( . ^ 

A lexicott of priniary grade words of one and two syHaplcs were 
V computer processed, determining 16<S spelling-to-sound correy)ond- 
cnces Requisite for bcginnmg reading. Six thousand words were coded 
by their speUin^to-sound correspondences itid then arranged in a 

, . * sequence for insmiction. 

388. Durr, W.K. A computer study of high frequency words in popular 
trade Juveniles. Paper read at the annual conference of the International 
Reading Associationr Anaheim, May I97ftf- v 

. A computer analysis of 105,280 words printed in 80 primary icxt^s. 
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» Miected telchen and librariaiu founb 3.220 different ^word«. Ttn 
wai|b.afl8unted for one-fourth of the running wordi. 2^ accounted 
for SWrd. and 188 accounted for 70 P"cent 

389 Schallert. D4.. Empirical Invtsilgailoru of the tffrm of iHirrr^nffx 
■ beiwttn oral and written language on Comprehension. Paper PrMcntcd 

: at the annual meeting of the National Readii>g Conference. New Orlennn. 

^**^^cribit^ffecti 'of differing negmentatlonii on children'! uhilitie» \ 
.to comprehend and follow direction, delivered by a n ai<> terminal. 

390 Pennock.C.D. ' Quick word lint* for Canadian r«i|iiler», /I /^rr/aAMWia/ 

of Educational Research. \914. 20. »-\*~ . .. . .„w, 

. ' Dcicribedcbmputer processed word list* and derivatiVM which might 

. . ' supplement or reRlaCe older lists sOch rfs the DoiOh Sight Word 

» Vocabulary List. . ' , , \. „ 

391 Seigel. A.I.. A Wolf. J.J. Computer analysis of textual comprcbeiv; 
' sibility. In O. Lecarme and R. Lewis (Eds.). C(./»v,M/»rT in kducmhm. 

Amsterdam: North Holland Publishing Company. 1975. 

Describes mechanization via computer of text analysts to determine . 
comprehensibility measures. Na^nes gr««M>s involved in developing 
computer response mechanisms for questions phrased in "Natural • 
Language" (English). At the time of writing.- eleven measures of 
. comprehensibility were possible: 1) Guilford's "Cognitive of Semantic 
Units " 2) evaluation of symbolic im.pjications. 3) cognition of figural 

units 4) convergent productibn of semantic systems. 5) cognition 01 
■ semantic relations. 6) convergent production of semantic implications. . 
' D divergent production of semantic units, 8) transformational com- 
plexity 9)Yngvedepth. 10) morpheme depth, and 1 1) self-cmbedded- 



ness, 



Modeh of tfte. Reading Process 

This third section includes research in which computers are used 
to evaluate models of the reading process or to assess components of 
the process qf comprehension. ^ . _ 

?9rcSni- *A*m".'& Quillian. M.l^ Experiments on semantic memory 
and language comprehension. In L.W. Gregg (Ed.). Coxninon ,n learnmg 
and'memorv. New York: John Wiley and Sons. 1972. . , , u„ 

Describes a cQihputer program which comprehends printed text by 
comparing it to a memory bank of stored factual semantic information. 
393. Hawley. T.T.; Stern. Chen. S C. I Computer analysis of eye 

movements during reading. Reading World. 1974. /J. 307-3.17. 

Describes computer analysis of electrically recorded eye moyemeWs 
during reading. Five were identified as qualitatively and quantitatively 
different from the -usual saccadic movements. 
394: Hcmdon M A, & Bowcn, D. Evaluation oft.o P^^^^^ ^^''^^^ 
algorithms for computer models of reading behavior. Paper presented at 
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, ih^Nattontl RMdlniConf^nof . St Ption^ri. Florida, Decembor 1973. 
,r ^AipaKor«ny<M)mputtrmodtlorrudin|behavlor;onetnuitdo«ilop 
patltrn rabognllton (ld0ntl(y{ngilrlngi of lottert and wotdi ai mali:het 
to ilmllar pattlhu jtor^ In mfn\pry). Th« authori tried t\yo lii^or- 
« Ithmii decldlni that the flrit wai more lemUive and that the iccond 
r wti more eoonomlcal. 
3^Rumb ; ugh, DM,\ von Olmcrfcid, E : Warner. H : l^i^nh P ; nitl T ; 
^rown, J,; A Bcll. C. A Qompulcr conlrollcd languiige training 
• lyttem for inveitigating the language ftkilli of young ape*, fkhavhral 
- 'Rf search Mfihods and ImtrumtntatUm, J 973, 5 (5^ 3lb-.1^2. 

Detcrlbei the 46 clauet in the YiaKiiiM computer lMguage^and,the 
electromechanical fyitem devised for tana (the chimp) to. learn 
• ' and uie. • 
396, Rilmbaugh, D^u OiH T.V.; A von OlaicrsfeW, E. • Rending and 
lentence coapktion by a chimpanzee. Science, 1973, l^f, 731-733. 

A report of the linguistic ikills acquired by Lana in communicating . 
with the computer language veaRisH, niimed for the Yerkw Primate 
Lgboratoriei. * ' * . * 

J 397. Lcton« D.A. Computer program to conve^ word orthography to 
phoneme equivalents. Final report. Honolulu; Hawaii Univcnity Educa- 
tional Research and Development Center, 1970. (f(> 038-266)* 

This report describes computer siniuUtion of reading skill acquisition. 
The research aim was to conven^6rthography of English words to 
'phoneme equivalents for cComputei' programing. The conversion 
' was done at the preprimer and primer levels of the Lippincott basal 
series. The resulu are included. » 
398i Leton, D.A. 'Computer simulation of reading, P^per presented at ihe 
annual meeting of the American Educational Research Associtfliqn, 
' Chicago, April 1971 ^ * • , 

Computer simulation allows a detailed and complete study of the 
acqubition of reading skills. .The program, called siMimFAii, converts 
English orthography to segmented phonemes, which in turn are 
simulated by numerals. 
3991. Lfeton/D.A. Computer simulation of reading: A progress report. 
Journal of Reading Behavior, 1974, 6 (2)1 ^3 1-141. ^ 

ThiJ article describes siMUREAD, a computer program which b designed 
\ to aid in reading instruction and clarify it3 research applications. , 
4ba McjCeniia, M.C. Computer simuiation of doze performance. Paper . 
presented at the Nation^fil Reading Conference, New Orleans, December 
1977. <' ; ' 

Using PL/I,^a language .with good verbal capacity, a- computer . 
memory was programed to search ^ordlif\s for words appropriate 
, for one, two,, or three constraints. The computer search time was* 

parallel to humai^rcsponse time to cloze responses with one to three 
constraints per word.' ^ 
401, Visual search a^ivity: A tool for the evaluation and development of com- 
' puteft assisted reading instructional programs. Annual report, BchaviOr 
* \ Res^ch Laboratory^ St, Louis: Washington University, 1975. (ED 112- 

^ 362) ; . • 
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feKa, were analyzed b?comp.ut«^^^^^ 

saccadic movements per Irae. and had shor«(«mxM^^^ , 

• ■•-'k'^^^^T fl'^n^^^ Information overload during reading. 

«g^;e^:a^^h^N,ti^^ conference. New„ Or,ea,s..- 

'^..TjSSn.edtonSwerbou.id^ 
. outer Based Instructional Systems.. February . ,. „ j-,, j -ria„. 
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r,.- Chapter ■/ . , 

theTfuture of the gomput^r as an aid 

; to READING INSTRUCTION " V"-, 

In the process of ^^ c^^ the authors reacfiaumerous 

ri^^rts, articles* bogles, and reviews. It was readily apparent that the 
i viut toajo*^ projects were .in mathe- 

matics or a^M^ of mathematics (economics, j^ookkecping, and 
statisticsl,or in physits, cheinistry^ and the othV sciences. Fewer )yere . 
in tie humanities, and comparatively few were in readjhg.' ' 
: ^ reasons for this inequality. One is that 

the original purpose of computers was cpmputation,-the natural realm 
of 'the mathematician. A second reason is that cai requires instruction 
to be programed atnd many jeading specialists are averee to programing 
instruction, third rcafijon is that the less costfy cai terminals (teletypes- 
TTSS) require the operator or student #fe able to dc^some reading and 
witing in order to use the termiifal. A fourth reason is that the equip-, 
ment once thought necessary for teaching beginning reading (random 
access audio and light pencil and/or touch pand) is complex and very 
expensive and was not available until the early 1960s. When it became: 
available; reading people were frequently not asked to involve them- 
selves. In computer based education,^ reading specialists have been 
^Conspicuously absent. 

Now, however, after a slow start, the projects and the interest are 
incre^ing.' Most encbiira^g is the involvement of Pikulski and Pelosi 
(University of Delaware), Hansen and Wadham (Brigham Young 
University); ^eoffrion (University of New Hampshire), and Kamil 
aAd his associates ^hirdue Universfty) in computerizing remedial 
reading, coUege readinil beginning 'reading, and inservice reading 
education, re^ectively. , \ 

Their work, and the wpfk of.other reading specialists hopmg to 
<»pitalize on the capabilities of computers, 'will probably lead to the de- 
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^elbpment of some exciting^new programs in the jem^ming yea« of 
th s cTntury -When coupled with the developments^m computer man- 
ufL^r"ng"!echnology. their effo^rts may well lead to advances ^yond., 

-""^'xTrisSouSt that most American home^wlU have micro- 
computers be oe 1990. They will He preprogra^edtadoJMch-th.ng^- 
asTomri the heat in^hous^Uur^Jight^fW^^ 
and^laj.^ealsfstbtraHrdis;^^ 
— tridincoi^e tax infdmi^tion; record favorite raflfd and Ty "h^ws lor 

XterlTerng;playgLesusingtheTvsetasadisplaypanel;^ 

^^IdeSri/JpW activities as well - dc>.it.yo^.elf .n on.^^^^^^^^ 
Schools will also have microcomputers. Pf^t'^P^. J' J^^^^^^^^^^ 
terminals per classroom computer connected to a larger nttnicomputer 
wTch ™ the entire school and which is. itself, connected ta a cpu 

• Tervingthe school district network. The reading programs ava.lablebn 
'SliomROters will be as varied as the printed basalpd supplementary 

programs aStailable to^ay. nf tu/o 

When thachines are p«, in, classrooms, tei^t^rs do one of two 
thiniT They find ways to nQkJuse of the machine^ or they leave the 
Sndy to gather dust (perhaps hiding it in a closet). Just as some 
^to;aS^re°alingteachers'makeW^oft«p.r 

strip 'projectors, and movies, so will some of tomorrowsrea$lH»g- 

. tirs use computers to aid in their ^^^^hmg of rea^m^^r _ j . 
Some teachers will use computers to teach sigTnvocaMary. Chil 

dren win mSch words arid pictures on the display screen. Many teachers 
J^U urdputers as diagnostic devices, allowing students to .be tested 
Tline so that the teacher may receive an immediate estmiate o in- 
-stru tional level and skills to be taught. Nearly all teachfers w.U be 
iSed by heir schooldistrict or system to r^ecord attendance, grades. 
Ind progres in reading on one of the terminals in thejr clas"ooms_ 

' Books will not become obsolete and neither w.U teachers^ The 
vacu!m c e2 has nt>t yet replaced the broomrlhe washer drye . 
arid dThSer have not replaced the housewife nor ehmjnated house- 
work Z computer will not eliminate the need for teachers to each^ 
Tnstead it win present much of the drUl and take care of the extensive 
Ldivlal 7eco?d keeping which is the .bane of present day teachers 
who individualize instruction. . .u„- 

In the future, books frequently will be accompanied by a tape or a 
flnnnrdisk uDdn which is printed a computer program prov.dmg 
fes^g, d iaVo'^t a^d prescription, or drill and practice act.vU.e^^to 
£SanyThe book's content. The practice exercises may be assigned 



as hbmesKork to be done with the home microcomputer: Basal readin*^ 
progr^is will offer as options, not only the trade brooks, workbooks,* V 
tvord cardr, ditto masters, ancLcriterioh referenced tests they offer today 
but, also/xomputer programs for diagnosing and prescribing usyig 
those t^ts and matma^aj well as drill and practice programs keyed 
to tlie skills and stories contained in the printed materials. ■ ^ 

' A long sought for intercorrelatioh of language arts instruction 
^[ill be foWied by. the tj^pewriter keyboard basi^to most ^computer ^ 
temiinais. Xs a part of |>laying computer games, practicing reading 
exercise^ anid sOlvitig toathematics problems, pupils win learn to'write 
, and "Sfleli (within the tontexts^allowed by the programs to whiclt.tlSy' - 
Va^e exposed) \he word^ and'sentences*cippropriate-tp th^ games, exer- 
cises, and problems. .^^ ' ^ * / 

Some schools will prpvide children with personal comfniters. 
•i^erhaps miococomputers,- similar tothose alre^ady under development 
at the Xerox Research Center in Palo Alto, will store and present at the 
call of the student any information stored in their memoiy banks which 
will.contain the equivalent of Several thousand pages of information. • 
With such personal computersrs^dents will be aBle to access^ijtU up) 
at will the equivalent of an en^Clopedia of iffformation-— to create 
artistic creations or musical compositions impossible to produce by 
hahd or ci^cick the spelling of words using computer stored ✓picture 
dictionaries or glo^ades. On personal computers,r stuUents in these 
schools will st pre their assignments and- the completed work assigned. 
Forgetting to bring one's computer to school may become an excuse 
asiommon as **I forgot my homework," or **I left my book at Grandma's 
house. , 

. In the future, ^the emerging interdependence of computers ^and 
instructional television may well form the basis 'for semiprogramed ' 
instruction daily by most Americans as well as the stop action pictures^ 
required for reading print, diagrams, and schematics. 

Adult basic education, consumer education, career retraining, 
and do-it-yourself activities will become available on videodisc which 
many schools will be equipped to use. Using videodisc, the memoiy 
power of the computer, with its feedback response capabilities, can be 
coupled with the motivational power of television. The videodisc — 2l 
shiny, silver-colored disc that looks much like an lp record—may well 
come into more common use by educators than the lp records of today. 

The rapid growth in technology will, of course, require software 
in order to generate sales of computers and computer operated equip- 
ment. Well known edutators will be asked to create programs (or. to 
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consult with compu^r qompanies) espec4/y appropriate fof computer 
interactive presentation^'uccessful printe(i and boxed readtag instruc- 
tion materials may be stored in minicbmpMbsrs and made available to 
homebdund students who dial into the scbool's computer so that their 
>me wm>liter. or terminal can display 'the reading material and 

questions. . j 

The programs'stored in the meroeiries of the various computfrs de- 
-velobWin th* past twenty years of this century will l-iust as good and 
just alvbad as those available iii print today and e4u^ors will have to 
study in order to choose wisely. One thijigB sure; Educators will'- 
be bombarded by sales representatives and -brtjaiures of the type. pS{;- 
odied in.the thir^ from the last reference for this chapter. - • 

jTSellSS?^^^ interactive videodisc systems for 

. ' T^l,ii^ZJ^ma bfth0Society of Motto^ Picture and Televmon^En- 

* €€TS 1975 5^(12) 94Q'-953« o*-^ ^ ■ * i ' ^ ' 
*'"%Mcrib4 how vid^disc enabler^rogramers to develob interactive / 

educational TV instnictionutlizing'1-reezefrtoesrelectrAnic address/ 

and fast raiidom access. The relationship of videodisc instruction to 
the -ncciT program is described and cost estimates are graphed^ > 

406. Blackwell. F.W. The probable sttite of computer technology by 1980.- 
Santa Monica: Rand Corporation, 1971. • v 

Suggests that improved communication links, such as cable^T| can 
equal . computer opportunity to children in diverse kirfds of 
. schoolsanftat home..Simple English is predicted as acommon^uthor 

407. CurtS.TRf ' Everyman's home computer.is here. ftjpu/ar W^aniM. 

1977 148 (4y 92-93, 192. ■ ' IL 

\ Wodu<!es tKc novice to home microcomputers and ilid^ 

orics and display features. s . «i • i 

408 Elementary, school sets up own minicomputer data bank. Edhcational 

' ""^'^^^^idScomputeratJulietteLowElcmenJ^^ 

in Elk Grove Village. Illinois. This is believed to be the first ilementary 
school computer installation in ,th<;^United States. The coAip^ter has 

• . an 8.192 word memory, disk pack data storage, and infeut/output 

409. HardhTBir & Carroll. R. On «ie reading horizon. Teacher: 1977. 

^ A Session of trends and how they might effect the leaching of 
reading. Includes computerized reading programs. - 

410. Hawkins. W.J. , Whafs new in electronics. Popular Science, 1977. 

Dwiribes and shows pictures of a computer device for cLnging the 
home TV into a teaching device as well as i game board, fbr less than 
$150. ■ 
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411. Hcuston, b.H. Vie promise and Jnevitabilitji^f^ ^ 
educajion. Paper submitted to the National lnstj)ii%ijf Edud( 

. / York: WJCAT, 1977. J • C ^ 7- 

DcscrilKS the promise of the vidcQ4M£-§ad methods^ _ 

• authoring,* makes recommendations fW^Ni|^ 'discussear^trengths and 

weaknwses of various educational systems, and estimates costs'^e- 

(P . ^ iiir^j for lar^ scale educational development., 

412. Hod^, D,Ar Microelectronic memories. Scientific Ameriian ^\911 , 

, 257(3), 130-13i. 135-136. 13&-R8^142: 144-145. ^ ^ .^~'r ' , 

'iJicscribcs recent . improvements in computer memory usmg semi- 
. 'inductor technology ^yhidii)laccs thousands of circm 

siUcop chip. The stof^ possibilities of these circuits are now bcmgi; 
increased w^i magnrtic bubble and charge coupled xievic^^^ - . 

413. Holtbn, y/.C. The lar^Mcele integration of microelectronic circuits.^ 
Scientific American, 1977. 2i7 (3), »i-94. r .'^ i. - 

Reports that today's $1,000 pimicomputer can very nearly cquatyj^-^^^^ 
capabilities of the $20 million doUar computers of fifteen years - /^ii^ 
' ' ^ ' d^cribcs compnter binary,^rithmetic, and gives excellent siinplifi^4^ 
diagrams of how computc^JjiSuits work. Includes some hisltory of 



computer dcvelopntent, ^ 
'414 Kay, A.C Microelcctr^ii^;*ind the personal computer. 5ciVn/iyic 
^mer/con. 1977. 2i7 (3). 230-232. 234. 236-242.,244. . 
Describes development of a notebook sized personal computer at the 
Xerox Palp Alto Research Center, its language (smalltai.k— a new 
type language dealing with paraller messages) developed to let chil- 
dren and nonexpert adults write sophisticated computer programs 
and its tryout by 250 children (aged six, to fifteen) and 50 adults. In- 
cludes the prediction that the perso^^al computer will not revolutionize 

■ : 4'- education. . ^ * \» /• 

4i5.'Levien, R.C.; Barro. S.M.; Blackwell. F.W.; Comstock. G.A.; Hawkins. 
M.L.; Hoffmaycr. K. J.; Holland. W.B.; & Mossman. C. TTieemergmg 
technology: Instructional uses of the x:omputer in higher education. Ne\y 
York: McGraw-Hill. 1972. ' , ; , V „. . 

A detailed report io the Carhegief Commission oh Higher Educatidn 
that gives a nontechnical introduction to computers and their poterN 
* tial for college instniction:;^estimatcs the extent of their use at the time, 
and examines the possibilities for the future.* 
4*16. Mossman, C. Evaluating instructional computing: Measuring needs 
and resources for computing in higher education. Educom Monograph 
Series Number 2. Princeton. SPteKJcrsey: Educom. 1977. v 7- 
Reports a 1975-1976 nsf project funded to determio^^computmg 
resources for assessing college students' proficienciesf capabilities, 
and nteds. A large part is a report of a questionnaire study of opinion? 
' .of faculty, students, and staff members at the University of California 

at Irvine. j , ' / ^ «• \rx 

417.Papert, S.A., & Minsky, M. Condon Lectdres. Corvallis. Oregon: 

Oregon State System for Higher Education. 1974. " 
. ^ Explains the logo program for ,^atic4 programing and problem 
* solving by children.' logo was devfefo^jed at Mir^and at Bolt.^ Beranek. 
' ■ % n 
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and Newman, Incl ChUdren using it create programs which generate 
' music-makeaturtleimagecrawlaroundanddrawhnesonthedisplay 
' ' ■ screen, and make a robot turtlf perform '"e same acts on the floor. . 

418. Ryan. MJ. Finie's great peaching machine. Phi Delta Kappan, 19^7,^ 

' ^ A 2tW«rprtsentation olt an .nv»ginai^ computerized .audiovisual 
teachiijg dcvice.using play-on-words with the specialized vocabulary 
of C3M and videotronics. ■!^jss»^ " . ' 

419. Siedel. R.J.. & Rubn,. M.L. (eC) Cp/r'P«?er5 romm«/.Ka/.om. 
. 'Implications for elation. New York Academic Prfss, 1977. * 

, implicat^om j^ predictions, and discussions of a conference 

sponsored by thf HuihaJ Resources Research^rganization (HumRRo) 
>* tb provide information on computer .technology iil language under- 
V ' 7 standable to educational planners concerned with implications for 

420. Wisher^R A. Innovations in computer assisted insttuction for reading. 
^'^^^^^ aifeual conference of the International Reading 

'^"^SsfiveS^^^^^^^^^ 
: skills to differing grouf)s of people. Includes reasons why the reading 

teacher musf become involved in cai and a prediction for the future 
of CAi in reading classrooms.'. - - , ' * 
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